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PREFACE. 



Tms volume comprises a. pait of the topics lectured 
upon by me for several yeara in the Chicago Medical 
College. They have been elaborated from my lecture 
notes. It lias been my endeavor to describe as clearly, 
concisely, and fully as possible the subjects of this 
book. I have avoided controversial topics, and may 
sometimes have erred by stating positively what is 
rather probably than positively true. I have tried to 
make the subject of treatment especially full, and huve 
endeavored to give explicit directions as to tlie time 
when individual drugs should be used, the exact indica- • 
tiona for them, and tlieir mode of action in each disease. 
In order to prevent repetitions when the mode of action 
of drugs was the same in several allied diseases this fact 
is stated, and the details of nction must be learned from 
the description of tlie first of the allied maladies. 

I That the volume might not outgrow the "Heady 
Jteference Series " for which it was intended, numerous 
footnotes and tables of bibliography have not been 
bAded to the text. 
r N. S. Davib, Jr. 
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DISEASES OF THE BRONCHI. 



• CHAPTER I. 

Asthma. 
Nature. — Asthma is an expirtttory dyspncea which 
KGurs iMirojtj'Bmally, find is iiaiuiUy siiddeii in its onset. 
le, the paroxysms are, nt longest, of only a few 
hours' diii'nlioii. The exaut uatiii'e of these attacks is 
unknown. By most chniciana tliey ai-e helieved to be 
due to spasmodic contraction of tlie bronchi, which is 
acited thi'ongh the agency of the nervons system. A 
nnmber believe that the nnri'owing of the 
ronchi is due to a sndeleti and very great congestion 
Z their mncous membrniiea. Such n congestion oould 
loly be produced through the active agency of the 
^>WOiilotor nervous system. It may be likened to the 
cutaneous congestion and swelling of hives. Intense 
oougestion of the trachea and that part of the right 
bronchus which can be seen in n laryngeal mirror 
can be observed during nil attack of asthma. A still 
smaller nnmber of obspr\-er9 explain the paroxysm 
upon the siipposition that it is thie to a spasm of the 
diaphnigm, which causes an eulargeraeut of the thorax, 
and, therefore, sudden dilatntion of the lungs and diSl- 

kciilt and unnatural respiration. This view is based upon 
the fact that in many cases of asthma no n)ovement of 
the diaphragm can be demonstrated. There are other 
Bnsea, however, in which movements can be demon- 
crated. The exiilanntiun is not, therefore, of nniver- 
1^ applicability. TUnt mnsciilai' contraction of the 
L 
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bronchi can be produced has been demonstrated by 
physiologists. The suddenness of the onset of these 
attacks, and often of their cessation, as well as tlie 
prompt relief so frequentl}' obtained from such drugs 
as chloroform and chloral, demonstrates the dominant 
influence of the nervous system in their pAduction. 
Most, if not all, cases of asthma are of reflex origin. 
Therefore, the physiological mechanisms which are in- 
volved consist of (1) a source of irritation or sensitive 
, nerve-endings that are subject to irritation ; (2) the 
central nervous system by which the irritation ex- 
perienced by the sensitive nerves is reflected to the 
motor ones ; (3) the motor nerves and muscular fibres 
of the bronchi which constitute the focus of irritation. 
Undoubtedly the mucous membranes become reddened 
simultaneously. A temporary expansion of the lung- 
alveoli in this disease is the resultofovei'filling, because 
of imperfect emptying during expiration. The calibre 
of the smaller bronchi is diminished ; and, as inspira- 
tion, which is accomplished purely by muscular action, 
is a much more forceful act than expiration,- which is 
brought about, chiefly b}'^ the elasticity of the lung-tissue, 
the weight of the thoracic and abdominal walls, and in 
dyspnoea the exercise of voluntary muscles, which do 
not, however, act under the most advantageous con- 
ditions, more air gradually enters the alveoli thaii can 
be forced out. This temporary expansion of the lungs 
leads to an enlargement of the entire thorax during the 
dyspnoeic paroxj'^sm. 

Symptoms, — The asthmatic attacks usually occur in 
periods lasting from a few days to several weeks, dur- 
ing which time they recur at regular, and usually at 
daily, intervals. The periods may be weeks or months 
apart. Less frequently a single paroxysm of dyspnoea 
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occur not followed by otliera, or followed by tliem 
only after a long intermisBion. 

In the majority of cases tliere are no [jre monitory 
)iyiiiptoni9,biit ill this respect, as in the cansation of the 
disease, there is mnch of idiosyncrasy in eaoL oase. In a 
proportion of tliem tliere are premonitory sj'mptoius that 
are peculiar to each iniUvidnal. A person is occasion- 
ally fonnd whose attacks are uniformly preceded by an 
unnatural drowsiness, or it may be by sneezing, or itchi- 
ness, or flatulence, or by tlip passage of large quantities of 
very pale nriiie.or by various other symptoms which the 
Butferer's experience leads him to recognize as warnings 
of the approncli of an attack. 

The iMirosysm of dyspncEa almost invariably occnrs 

in the earliest morning hours, and in a majority of 

'iQKSes Iretween two and four. The sufferer nsually 

awakes from a sound sleep with n feeling of oppression 

in hreatliing. Almost at once tlie dyspncea becomes 

intense. If the patient is not accustomed to the attacks 

relief is nsnally souglit at the open window ; those who 

have often ex|>erienoed the siiflerings of asthma assume 

at once some favorite attitude which tliey have learned 

makes it possible for them to breathe with the most ease, 

^bese attitudes are various, but their object uniformly 

is to fix the shoulders rigidly so that the uuusual 

idscles of respiration which find ori<!:iu iibout them can 

It moat advantageously upon the thonix, A favorite 

f^sition with many is a sitting one upon tiie edge of tlio 

or upon a chair, the sides of which are grasped by 

tbe straightened arms, which thus hold the shoulders 

Igid. The body is bent a little forward, the head is 

■own back to straighten the neck, and the mouth is 

ined to permit the freest ventilation of the lungs. 

!lie countenance expresses at first anxiety, and later 
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extreme distress, as the sjMiiptoms of suffocation inten- 
sify. Tlie violent muscular exertion that the struggle 
for breath involves produces at first a warm, moist per- 
spi ration over the upper part of the body and face. As 
the d3^spnoea is prolonged and iutensified the skin be- 
comes cool arid chunniy ; in color it is often ashen and 
the lips an(i finger-nails become purplish. In a word, 
marked cyanosis is developed. The pulse is quick and 
frequent!}' irregular, small, and rigid. The veins of the 
neck are unusually full and ipay stand out like whi[>- 
cords. This is due to the interference with normal 
venous circulation by the change in intra-thoracic press- 
ure Cfiused by the dyspnoeic breathing. The bodil}' 
temperature is rarely abnormal. 

A pjij'sical examination shows that, while the respira- 
tory movements are so labored, they are no more or 
very little more rapid than normal. The thorax is 
dilated, and it retains constantly the normal inspiratory 
position. The intercostal spaces do not change in width 
with the respiratory movements, but are persistentl}- 
stretched to their widest extent. The ribs do not 
move freely on their axes with each respiration. As 
the chest is thus constantly extended to its utmost, in- 
spiration is only effected by lifting the thorax as a whole 
with the unusual muscles of respiration. The inspi- 
ratory act is short and jerky in character and the ex- 
piratory is very much prolonged and labored. During 
inspiration the lower part of the chest will be observed, 
in children, not to be expanded, but to be retracted. 
This appearance is little noticed in adults, as their ribs 
are too rigid to be thus ftent, but the lower intercostal 
spaces, as well as often the supra-clavicular spaces, are 
rfetracted during inspiration. This is due to the low 
pressure within the thorax duving inspiration. The 
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lir is not nble to enter and dilate tlje lungs wlien the 
thorns is lifted; therefore, the ntiuospliere'a weight 
presses in the yielding parts. Pal [mtion nstuUly reveals 
no cliunge, although occiisionnlly a bronoliial fremitus 
can be felt, Peruiission reveals an increased resonance, 
which is uniform iipmi both sides of the chest. The 
area of resonance is iticreaeed. The area of dullness 
over the beurt is diminished by the distension of the 
overlapping portion of the lung, and the area of liver- 
dullness is depressed and seen tp change less in its 
horizon with inspiration and expiration than natural. 
These chauges are due to the unusual distension of the 
lungs and imperfect respiration maintaineil by tbem. 
The apes-beat of the heart ean frequently not be eeen 
or rdt,aiid its sounds are somewhat distant because of 
the overlapping liiug. Auscultation is not necessary in 
order to hear tlie abnormal respiratory sounds, for they 
are so loud that they can be heard many feet from the 
sufferer. If tlie ear is placed on "the chest, vesicular 
sounds will be found entirely absent, and only piping 
and crowing will be audible, and the latter can be heard 
as readily by the by-stander. The inspiratory sound is 
very sliort, the expiratory much prolonged. 

Usually when the dyspncea is most intense, tlie cya- 
nosis most marked, and fatal suifocation apparently 
imminent, relief comes and the oppression rapidly 
abates. With or very shortly preceding this abate- 
ment a slight cough begins. In many cases it is so 
slight as to be unnoticed. Usually it is accompanied 
by the expectoration of a amnll number of sputa-chunks, 
of small size and glary, gi'fty, adhesive character. If 
the sputa is examined microscopically it is found, in a 
large proportion of oases, to contain characteristic ele- 
ments. The most striking are spiral coils of thread- 
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like fibrils. They are not strictly peculiar to asthma, 
although they occur with it more uniformly than with 
any other disease. They have been noticed in the sputa 
of capillary bronchitis and rarely in that of croupous 
pneumonia and phthisis. The needle-like crystals of 
Charcot can also be frequently observed. The cellular 
elements are those usual to sputa, and are not peculiar 
to the disease. 

The paroxysm that I have described typifies those 
of the severest type of the disease. Every grade of 
milder form can be observed, even to that in which 
there is little disturbance of respiration more than a 
feeling of oppression. The duration of the paroxysm 
of dyspnoea is variable. It may last a few minutes 
only, — usually it persists for from one to three hours. 
In rarer cases it will last for several da3's with little 
change, except an intensification during the night. 
These are usually cases in which bronchitis is present, 
and is the excitino: cause of the asthma. Such cases 
are accompanied by more or less persistent cough and 
somewhat accelerated breathing. They can be dis- 
tinguished from capillary bronchitis with diflSculty, 
except by the paroxysmal character of the dyspnoea 
and by the absence of fever. 

The intervals between attacks of franklj^-spasmodic 
asthma are passed by the patient in perfect comfort. 
When the dyspnoea first ceases the sufferer is so ex- 
hausted by the preceding laborious breathing that 
almost invariabl}' he drops upon the bed and falls into 
a quiet and sometimes protracted sleep. On awakening 
from this sleep the patient usually feels perfectly com- 
fortable. At this time an examination' will reveal no 
abnormal ph3'sical signs. In most instances the dyspnoea 
will recur the following night, and may for several more. 
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Diagnosis. — DiJigiiosis is uaiintly not difficult; tlie 
sudden onset, Clie severity of tlie dyspna^n, tlie sudden 
cessntioii, tUe comiilete restorittion during the intervals, 
ftinl repetition of the atU(.-ks me cljiiracteristic. It is 
nefessnry, at times, to distinguish the dyspncen of spas- 
modic asthma ft'oiu thnt pcoduced by laryngeal or 
tmcheiil obstrnution. In the lutter cases the dyspncea 
is mninly iuapirntory, while in asthuiit it ia expimtory. 
TJpnn search ii canse for the dyspiicea ia found in the 
upi>ei' ai i--piissagea. The noise of respii-ation ia loudest 
about the throat. 

From capilliiry bronchitis we can differentiate apaa- 

modic asthma: 1. By the mode of onset, which, in the 

jToi'mer, is somewhat slow and yradnul, not sudden. 2. 

|Jy the absence of fever in astlinia. It must be remem- 

^red, however, that an apyretic capillary bronchitis 

KiOccui^ at times. 3. By the hurried respiration of the 

bronchitis. 4. By the presence of cougU. 5. By the 

1 cessation of the dyspnoea of asthma and more 

persistent character of tiiat of the inflammatory affec- 

Prom emjihysema it is to be distinguished (1) 

I the chi-ouicily of the dyspncea, (2) by its lack of 

Ikroxysmal character, and (3) by the permanent dis- 

tbe chest in tlie former. From cardiac 

isthma (I) by tlie existence of a cardiac lesion tliat 

^ill explain its cause, (2) by its persistence, and (3) 

'.py the absence of a history of attacks prior to the 

I development of the cardiac trouble. 

It mast be remembered that bronchitis, emphysema, 

tad cardiac disease may be complicated by true spaa- 

idtc asthma. In all ciisea of persistent dyspncea witii 

^hlly exacerbations, some other cause than simply 

rnsm of the bronchi may be quite coniideiitly sua- 

I'Bected, even if it cannot be proven. 
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DISEASES OF TEE BRONCHI 



Asthma. 

Nature. — Asthma is an expiratory dyspnoDa which 
oconrB paroxyamjilly, and ia iisiuilly sudden in its onset. 
Aa a rule, the pavoxysms are, at longest, of only a few 
hours' duration. Tbe exact nature of tlieee attacks is 
unknown. By most clinicians tliey are l>elieved to be 
due to spasmodic contraction of the bronchi, wliiuh is 
excited through the agency of the nervous system. A 
smaller number believe that the narrowing of the 
bronchi is due to a sndden and very great congestion 
of their mncous membranes. Such a congestion oonld 
only be produced tlirough tbe active agency of the 
vasomotor nervous system, U may Ire likened to the 
cutaneous congestion and swelling of hive^^. Intense 
congestion of the trachea and that part of the right 
bronchus which can be seen in a laryngeal mirror 
can he observed during an attack of asthma. A stilt 
smaller number of observers explain the parox3'sm 
npoii the supposition that it is due to a spasm of the 
diaphragm, which causes an enlargement of the thorax, 
knd, therefore, sudden dilatation of the Innga and diffl- 
cwlt and unnatural respiration. This view is based upon 
the fact that in many cases of asthma no njovement of 
the diaphi-agm can be demonstrated. There are other 
cases, however, in which movements can bo demon- 
strated. The explanation is not, therefore, of univer- 
atX applicability. That muscular contraction of the 
(3) 
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bronclii can be produced has been demonatrjited by 
physiologists. The auddennesa of the onset of these 
attacks, and often of their cessation, as well as tliu 
prompt relief so frequeiilly obtained from such druj;ft 
as chlorofui'in and chlornl, demonstrntes the dominant 
influence of the nervons system in their pAduction, 
Most, if not all, cases of asthma ai-e of reflex origin. 
Therefore, the physiological meehanisma which are in- 
volved consist of (1) a source of irritfition or sensitive 
nerve-endings that are subject to irritation; (2) the 
central nervons system by which the irritation ex- 
perienced by the sensitive nerves is reflected to the 
motor ones; (3) the motor nerves and muscular fibres 
of the bronchi which constitute the focus of irritation. 
Undoubtedly the mucous memhrnnes become reddened 
simultaneously. A temporary expansion of the lung- 
alveoli in this disease is tlic resnltof overfilling, because 
of imperfect emptying during ex|Mnition. The calibre 
of tiie smaller bronchi is diminished; and, as inspira- 
tion, which is accomplislied puvelj' by muscular action, 
is a much more forceful act than expinition, which ie 
brought about, chiefly by the elasticity of the lung-tissue, 
the weight of the thoracic and abdominal walls, and in 
dyspnoea tlie exereise of voluntary muscles, which do 
not, however, act under the most advantageous con- 
ditions, more air gradually enters the alveoli than can 
be forced out. This temporary expansion of the lungs 
leads to an enlargement of tlie entire thorax during the 
dyspnceio paroxyam. 

Symptoms. — The asthmatic attacks usually occur in 
periods lasting from a few days to several weeks, dur- 
ing which time they recur at regular, aud usually at 
daily, intervals. The periods may be weeks 
apart. Less frequently a single paroxysm of dyi 
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will occur not followeil bv others, or followed bj- tb*m 
Diilj- lifter a long i d term iss ion. 

In the majority of cases tliere are no pn-monitory 
nymptoms.but in tliia respect, as in the CKUsa lion of tlie 
disease, tliere is miicb of idiosyncrasy in each case. lu a 
proportieu of tbem tliei-e are premonitory symptoms tlmt 
are peculiar to each individiinl. A person is occasion- 
ally found nliose attacks are uniformly pi-eceded by an 
unnatural drowsiness, or it mny be by sneezing, or itclii- 
ness, or flatulence, or by tli,e iiassageof lai-ge quantities of 
very pale urine, or by various oilier symptoms wliicli the 
sulferev's experience lends him to recognise as warnings 
of the approach of an attack. 

The paroxysm of dyspniea almost invariably occurs 
in the earliest morning hoiii-s, and in a ninjority of 
cases Iwtween two and four. Tlie sufferer usually 
awakes from a sound sleep with a feeling of oppression 
in breathing. Almost at once the dyspncea l>ecomes 
intense. If the patient is not aecnstomed to the attacks 
relief is usually sought at the open window ; those who 
have often ex|)erienced tlie sufferings of iiHhma nssnnie 
at once some favorite attitude which tliey have learned 
makes it possible for them to breathe with the most ease. 
These attitudes are various, but their object uniformly 
is to fix the shoulders rigidly so that the unusual 
mnscles of respirntion which find origin about them call 
act most advantageously upon the thoiiix, A favorite 
position with many is a sitting one upon the edge of Iho 
bed or upon a chair, the sides of which arc grasped by 
the straightened arms, which thus hold the shonlilcrs 
rigid. The body is bent tv little forward, the head is 
thrown back to stinighteu tlie neck, and the mouth is 
opened to iwrmit the freest ventilntlon of the lungs. 
The countenance expresses at first anxiety, and later 
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extreme disti'oss, as tlie Bymptoms of suffocation inten- 
Bifj*. The violent niiiaeular exertion tliat the struggle 
for bi'enth involves produces iit first a warm, moist per- 
spifution over the upper part of the body and face. As 
the dyspiicen is prolonged find intciisifted the skin be- 
comes cool and t'liLiniiiy ; iu color it is often asben and 
the lipa and fin jfur-n nils become purpHsh, In a word, 
marked cyanosis is developed. The pnlse is quick and 
freqnently irregular, smiill, and rigid. The veins of the 
neck are unusually full and ipay stand out like wbii)- 
cords. This is due to the interference with normal 
venoas circnlntion by the change in intra-tlioraclc press- 
nre onnsed by tlie dyspnoiic breathing. The bodily 
temperature is rarely abnormal. 

A pjiyaical examination shows that, while the respira- 
tory movements .nre so labored, they are no more or 
very little more rapid than normal. The thorax ie 
dilated, and it retains constantly the normal inspiratory 
position. The intercostal spaces do not change in width 
with the respiratory movements, but are persistently 
strettheil to llieir widest extent. The ribs do not 
move freely on their axes with each respiration. As 
tlie chest is thus constantly extended to its utmost, in- 
spiration is only effected by lifting the thorax as a whole 
with the unusual muscles of respiratioTi. Tlie inspi- 
ratory act is short and jerky in character and the ex- 
piratory is very nincli prolonged and labored. During 
inspiration the lower part of the chest will be observed, 
in children, not to be expanded, but to be retracted. 
This appearance is little noticed in adults, as their ribs 
are too rigid to be thus ^ellt, but the lower intercostal 
spaces, as well as often the su|>ra-clavicular spaces, are 
retracted during inspiration. This is due to the low 
pkvBSure within the thorax during inepiratiou. The 
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! not nble to enter and dilute the lungs ttben the 
thorax is lifted ; tlierel'ure, tiie atmosphere's weight 
presses in the yielding [mrta. Pali>atioii nsiially reveals 
no chitnge, altlioiigli occasion ally a bronchial freuiitus 
can be felt. Percussion reveals an iucreaseil resonance, 
which is uniform iipon both sides of the chest. The 
area of resonance is increased. The area of dullness 
over the heart is diminished by the distension of the 
overlapping portion of the lung, mid the area of liver- 
dullness is depressed nnil seen tp change leas in its 
horizon with iuspimtion and expiration thun natural. 
These chauges are due to the unusual distension of the 
lungs and imperfect respiration maintained by them. 
The apex-bent of the heart can frequently not be seen 
or fdt, and its sounds are somewhat distant because of 
the overlapping lung. Anseidtation is not necessary in 
order to hear the abuormal respiratory sounds, for they 
are so lond that they can be heard inany feet from the 
sufferer. If the ear is placed on 'the chest, vesicular 
sounds wilt be found entirely absent, and only piping 
and crowing will be audible, and the latter can be beard 
as readily by the by-stander. Tlie iiispimtory sound is 
very short, the expiratory mnch prolonged. 

Usually when the dyspnoea is most intense, the cya- 
nosis most tnarlced, and fatal suffocation apparently 
imminent, relief comes and the oppression rapidly 
aliates. With or very shortly preceding this abate- 
ment a slight cough begins. In many oases it is bo 
slight as to be unnoticed. Usually it is aecompanietl j 
by the expectoration of a small number of sputa-chunk^^ 
of small size aud glary, gray, adhesive character, 
the sputa is examined microscopically it is found, in 4 
large proportion of cases, to contain character! stir 
meats. The most striking are spiral coils of V 
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extreme distress, as the Bj'iiiptoiiis of Buffoeation inten- 
Bify. Tlie violent mtisciilar exertion tliat tlie struggle 
for breatli involves produces iil first a warm, moist per- 
Bpirutioii over tlie upper part of tlie body and face. As 
tlie dyspnoea is prolonged and iiitcnsiHed tLe skin lie- 
coLnes cool iind t^litnuiiy ; in color it is often ashen and 
the lips Hnd tiiigcr-niiils liecome purplish. In a word, 
marked cyanosis is developed. The pulse is quick and 
frequently irregiiliir, small, and rigid. The veins of the 
neck are imusiially full and ipny stand out like whi|>- 
cords. This ia due to the interference with normal 
venous circulation by the change in intra-thoracic press- 
ure canseil by the dyspiicuic breathing. The bodily 
temperntui-e is rarely abnormal. 

A pliysicnl exam bmt ion shows tliat, while the respira- 
tory movenicnta nre so labored, tbey are no more or 
very little more mpid than normal. The thorax is 
dilated, and it retains constantly the normal inspiratory 
position. The intercostal spncea do not change in width 
■with the res[)iratory movements, but are persistently 
stretched to their widest e^ftcnt. The ribs do not 
move freely on their axes with each respiration. As 
the chest is thus constantly extended to its utmost, in- 
spiration is only effected by lifting the thorax as a whole 
with the unusual muscles of respiration. The inspi- 
ratory act is short and jei'ky in character and the ex- 
piratory is very much prolonged and labored. During 
inspiration the lower [Hirt of the chest will be observed, 
in children, not to be expanded, but to be reti-aoted. 
This appearance is little noticed in adults, as their ribs 
are too rigid to be thus Bent, but the lower intercostal 
spaces, as well ns often the sn|irn-ciavicular spaces, are 
retracted during inspii'ation. Tliis is due to the low 
within the thorax during inspiration. The 
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not able to enter and dilate tlie lungs ^Ijen tlie 
thorax ia lifted ; therefore, tlie atinospbere'a weight 
presses in the yiehliiig piirts, Pal[iation usually reveals 
ihange, although ocuiisionally a hroucliial fremitus 
be felt. Percussion reveals att increased resonance, 
1 is unifonu npon both sides of the chest. The 
of resonance is inereased. The area of dullness 
over the heart is diminished by the distension of the 
overla|i|)iug portion of the lung, and the area of liver- 
diillnesa is depressed anii seen tp change less in its 
horizon with inspiration and expiration tlinn natural. 
These changes are due to the unusual distension of the 
lungs and imperfect respirntion maintained by them, 
e apex-beat of tlie heart can frequently not be seen 
r^t, and its sounds are somewhat distant because of 
le overlapping lung. Auscultation is not necessary in 
'der to hear tlie abnormal respiratory sounds, for they 
loud that they can be heaitl many feet from the 
sufferer. If the ear is placed on 'the chest, vesicular 
sounds will be found entirely absent, and only piping 
and crowing will be audible, and the latter can be heard 
as readily by the by-stander. Tlie inspiratory sound is 
very sliort, tht expiratory much prolonged. 

Usually when the dyspnoea is most intense, the cya- 
nosis most marked, and fatal siilfocation app.arently 
imminent, relief comes and the oppression rapidly 
abates. Witli or very sliortly preceding this abate- 
ment a slight cough begins. In many cases it is so 
slight as to be unnoticed. Usually it is accompanied 
by the expectoration of n small number of spnta-chunks, 
of small size and glary, gray, adhesive character. If 
the sputa is examined microscopically it is found, in a 
proporliou of cases, to contain characteristic ele- 
I, The most striking are spiral coils of thread- 
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like fibrils. They are not strictly peculiar to asthma, 
allhougli they occur with it more unifornily than witli 
aoy other disease. Tliey liave been noticed in the apnta 
of capillary liroiichitia nntl rarely in that of ci'oupouB 
pneumonia and phthisis. The needle-like crystals of 
Charcot can also be frequently observed. The cellular 
elements are those usual to sputa, and are not peculiar 
to the disease. 

The paroxysm that I have described typifies those 
of the severest type of the disease. Every grade of 
milder form can be observed, even to that in which 
there is little disturbance of respiration more than a 
feeling of oppression. The duration of the paroxysm 
of dyspniEa is variable. It may last a few minutes 
only, — usually it persists for from one to three hours. 
In rarer cases it will last for several days with little 
change, except an intensification during the night. 
These arc usually cases in which bronchitis is present, 
and is the exciting cause of the asthma. Such cases 
are accompanied by more or less persistent cough and 
somewhat accelerated breathing. They can be dis- 
tinguished from capillary bronchitis with difflculty, 
except by the paroxysmal character of the dyspncBa 
and by the absence of fever. 

The intervals between attacks of franlilj' -spasmodic 
asthma are passed by the patient in perfect comfort. 
When the dyspntea fii-et ceases the sufferer is so ex- 
hansted by the preceding laborious breathing that 
almost invariably he drops upon tiie bed and falls into 
a quiet and sometimes protracted sleep. Ou awakening 
. fVom this sleep the patient usually feels perfectly com* 
fortable. At tiiis time an examination'will reveal no 
abnormal physical signs. In most instances the dyspniBa 
will recur the following night, and may for several 
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diagnosis. — Di.igiiosia is usimlly not difficult; tlie 
leu onset, the severity of the dyspncea, ttie sudden 
cessntion, tlie complete restoration during tlie intervals, 
and repetiliuu of tlie atuteks nre elnirticteristic. It is 
neeessiiry, at times, to ilistingniali the dyspnceri of spus- 
motlic aatlima from that pruduued by laryngeal or 
traclieal obstruction. In tlie latter eases tlie dyspmea 
is iBjiinly iuapirntory, while id astliioii it is espiratory. 
Ul>on Bcarcli a cause for tlie dyspiicea is found in tlie 
upiwr ai r-iiassages. Tbe noise of respiration is loudest 
about tliu tliroiit. 

From capillary bronchitis we can differentiate spas- 
modic astUiua: 1. By tlie mode of onset, which, in tUe 
rormer, is somewbat slow and gradual, not sudden. 2. 
By the absence of fever in asthma. It must be remem- 
bered, however, tliat an apyretic capillary bronchitis 
occurs at times. 3. By the hurried respiration of tbe 
bronchitis, 4, By the presence of cough. 5. By tbe 
sudden cessntion of the d3'spni£a of asthma and more 
persistent charaeter of that of the inflammatory affec- 
tion. Prom em]>liysema it is to be distiugnisbed (1) 
by tlie ciirouieity of tbe dyspncea, (2) by its lack of 
paroxysmal ehamcter, and (3) by the permanent dis- 
tension of the chest in the former. From cardiac 
asthma (1) by the existence of u cardiac lesion that 
will explain its cause, (2) by its persistence, and (3) 
by the absence of a history of attacks prior to the 
development of the cardiac trouble. 

It must be remembered tliat bi-onchitis, emphysema, 
and cardiac disease may bo complicated by true spas- 
modic asthma. In all cases of persistent dyspntea with 
nightly exacerbations, some other cause than simply 
spasm of tbe bronchi may be quite confidently sus- 
pected, even if it cannot be proven. 
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ease is only obtainable by either removing the cause of 
the disease from the sutferer or removing the sufferer 
from the cause. The latter method is especially appli- 
cable to the cases of hay fever in which foreign bodies 
in the atmosphere are the exciting cause and the nasal 
mucous membrane the source of irritation of the dis- 
ease and complicating asthma. A change of climate 
and, therefore, of air is curative. The localities in this 
country that afford most perfect exemption are the 
White Mountains, Mackinac, many localities along the 
shore of Lake Superior, and numerous places in the 
more elevated parts of the Rocky and other mountain- 
ous regions. A residence in the heart of a thickly-pop- 
ulated city will often grant to individual cases immunity, 
although the}^ may suffer severely in neighboring sub- 
urbs. As these attacks are most likely to occur at cer- 
tain seasons, especially in August and September, and 
less frequent Ij^ in June, temporary changes of abode at 
these times will usually give exemption to those who are 
liable to the attacks. Many of the afflicted cannot take 
advantage of such prophylactic treatment. 

To prevent asthmas that result from the existence 
of chronic inflammation or tumors within the nostrils, a 
destruction of the irritating tissue must be effected. A. 
temporary relief can often be obtained by the use of 
local anaesthetics. Rarely, the source of irritation is 
found in the pharjnx or larynx. In such eases the 
irritant is usually a morbid growth or a chronic inflam- 
mation with hypertroph3\ Such lesions must be treated 
just as are their analogues in the nasal cavity. 

The indications for treatment are (a) to prevent the 
development of dyspnoea and (6) to relieve the d^-spnoea 
when developed. In the intervals between the dyspnoeic 
attacks the iodides are often prescribed, with marked 



benefit. Unfortunately, they do not n forn ly war 1 off 
or mitigate tiie iiiiroxysnis. The cases wl c! jrood 
results are moat uniformly obtained from tl e en ploy- 
ment complicate chronic bronuLitis. It s i robable that 
their good effects are largely dne to tl e propeitv hicli 
they possess, of promoting re-absorption of cellular 
exudates in inflamed tiissues. The iodide of sodn is tlie 
most eligible preparation for persistent employment. It 
should be given for weeks, ami often for months. I 
Lave seen se*'eral cases apparently exempted from 
severe attacks by senecio aureus. The drug was not 
given during dyspnten, but while the paroxysms were 
threatening, and at a season when the patients were 
usually afflicted by them. By the continued use of it 
for several weeks an actual outbreak was avoided. 

An analysis of the mode of action of the drugs that 
are most successful in asthma shows that in one of three 
ways they relieve the spasm. We may, therefore, place 
tUera ill tiiree groups. The first includes those that 
affect the source of irritation, the second those that 
benumb the nerve-centre or reBeetor of irritation, and 
the third those that act upon the focus of irritation. 

In the first group we must place a very promiscuous 
collection of drugs, since the source of irritation may 
be in almost any part of the body. We find, therefore, 
in this list, those medicines tlmt allay irritability of 
nasal, pliaryngeal, bronchial, and gastric mucous mem- 
branes, and also those that allay irritability of the womb 
and some of the parpucbymatous organs. 

In asthma of nasal origin there is necessary for its 
production not only the specific irritant in the atmos- 
phere, but a pecaliar sensitiveness of the nerve-endings 
which constitute the source of irritation, and possibly, 
also, of the uervc-centres. Advantage can be taken of 




14 Diseases of the Bronchi, 

these facts in mitigating and preventing the disease 
when a change to a pure, unirritating air is impossible. 
Thus, in hay fever, local anaesthet-tcs applied to the 
nasal mucous membrane will frequently hold the disease 
in abeyance, or at least mitigate it. Of the remedial 
agents that can be topically applied for anaesthetic 
effects, cocaine is the most important. A 5- to 10- per- 
cent, solution may, be sprayed into the nose through 
the anterior nares, and, when necessary, also applied to 
the posterior nares through the mouth. Or it can be 
employed by insufflating a powder composed of it and 
some bland diluent. A cocaine ointment may be used, 
a little being placed in the nostrils and allowed to melt 
and trickle backward, so as to anoint the mucous sur- 
faces. This method is less efficacious than either of the 
others, since the drug is not applied so uniformly to all 
parts of the nose. It must be remembered, in regard to 
cocaine, that, if used in small amounts often, or in 
strong solution less freqnentl}^ symptoms of intoxica- 
tion may be produced. I have rarely found it necessary 
to use preparations of more than 4-per-cent. strength. 
Often a few applications of cocaine will greatly aid in 
discovering the source of irritation, for cases occur in 
which we susi)ect the source to be in the nose or throat, 
and, if applications to these parts allay the dyspnoea, we 
may feel that our suspicions are well founded. 

As a topical application morphia is also useful. It 
acts less promptly than cocaine, but often its effects are 
more lasting. A -good formula consists of 4 per cent, 
of cocaine and 2 per cent, of morphia, mixed with 
some inert powder or with water, according as one 
wishes to make applications b}'^ insufflating or by 
spraying. 

We must place in this miscellaneous group, also, the 
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irioua espectorant and a-iiodyne mixturcB tliat are 
' employeti to nlJay Jaryngitia, trachitis, or bi'onckitis, 
since these inftumiiiations are frequent causes of aatlima, 
and, therefore, their oiiie will give exemption. The 
efficacy of siicli mixtures is greatly enliaiiced by com- 
bining with them ilnigs that belong to the second group, 
ur those that allay the excitnbilitj' of the reQex centres, 
lu the same way, aatlima wliich accompanies un- 
compensated valvular disease of tiie heart is relieved 
by digitalis and similar drugs. Tliey strengthen the 
heart's action and give greater tone to the blood- 
vessels, and thus reduce venous hyperemia of tlie 
lungs and bronchi. Tliese remedies accomplish more 
for such asthmatics lliau tliose that relax muscular 
spasm. They do good by stopping the irritation at its 
source. Cases in which tlie source of irritation is in 
the organs of the alimentary tract are relieved, and 
often permanently cured, by treatment of the primary 
lesions. Occasionally, a woman is found who is persi^ 
ently troubled with asthma during pregnancy, although 
free from it at other times. Absolute relief is, so long 
as pregnancy lasts, usually impossible. I have, how- 
ever, seen marked benefit obtained by the persistent use 
of viburnum prunifolium. This drug without doubt 
lessens the irritability of the uterine tissues, and thus 
diminishes the irritability of the source of irritation of 
the astlima. 

The second group of drugs includes those that act 
on the nerve-centres, and thns inhibit reflex action. 
The most important of them are chloral, chloroform, 
ether, opiates, and bromides. When dyspnceti is intense 
a few wiiilfs of chloroform will give relief promptly, 
As the relief is often not of long duration, and as the 
drug cannot with safety be left in the bands of the 
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sufferer, its range of usefulness is limited. Of this 
group, chloral is the safest and most universally useful. 
If the asthma is wholl}'^ paroxysmal, it is best adminis- 
tered in one or two full doses rather than in several 
smaller ones. Often 1.0 to 1.6 grammes (16 to 20 
grains), given in sweetened water, will not only relieve 
present dyspnoea, but produce an effect sufficiently last- 
ing to suppress the attack. In cases that complicate 
bronchitis, trachitis, or laryngitis, and in which the 
dyspnoea is not paroxysmal only, but to some extent is 
persistent, since the source of irritation is constantly 
excited, the best effects are obtained by the repetition 
of smaller doses of chloral, bromides, opiates, or of 
mixtures of all these with expectorants. In this way 
the nerve-centres are constantly inhibited or restrained 
in their activit}^, so that the paroxysms of exacerbation 
are held in abej^ance, and time is gained in which to 
overcome the primary inflammation. A formula that 
L have frequentl}' employed, with marked benefit in such 
cases, is the following : — 



R Chloral., 



Amn^onii tnuriatis, 
Morphiae muriatis, 
Antim. et pot. tart., 
Ex. grindelise robustatse fl. 



grms. 15.00 (3iv). 



10.00 (Siiss). 
. grm. 0.20 (gr. iij). 
0.15 (gr. iiss). 
cm. 45.00 vel BO.OO (|iss). 
Aq. vel syr. glycyrrhiz., q. s. ad c.cm. 120.00 (^iv). 

Sig. : Give one teaspoonful every three to six hours, in 
sweetened water. 



Morphia and the bromides are less generally useful 
than chloral. The bromides, given steadily, in rather 
large doses, are serviceable when the source of irritation 
is the lar3Mix or pharynx, for they not only act favorably 
by lessening the excitability of reflex centres, but also 
have the peculiar property of benumbing the nerve- 



eDdiiigs ill the mucous membrane of the larynx anil 
l>liaiynx. The (Jose should be large; for example, 1.5 
to 3.0 grammes (20 to 46 grains) of the bromide of 

There is another class of remedial agents which it 
is difllcult to cluasify with certainty, for our knowledge 
of their phj'siological action is imperfect, ami the results 
of researches are not completely harmonious. The 
drugs to which I refer are griiulelia robusta, seneeio 
aureus, quebracho, lobelia, and lolmcoo. It seems 
probable, however, that as remedies for nstlinia they can 
be placed in this second group. Death from tobacco 
poisoning is due to paralysis of respiration. The 
physiological action of lobelia is very similar to that of 
tobacco. When lobelia is used in astbma it must be 
given in doses of from 2 to 4 cubic centimetres (^ to 1 
dracbm) of the tincture, and repeated every two hours, 
or oftener, until vomiting and relief are produced. 
Mitigation of the dyspnoea usually corresponds with 
intense nausea, aud ia greatest alter vomiting. 

Quebracho has a peculiar effect upon respiration in 
healthy persons. It slows it and prevents panting wheu 
hurried movements are made. At the same time it re- 
tards tbe heart. Gutman has shown that its active 
principle, aspidospermine, pi'oduces death by poisoning 
the respiratory centre. 

We know less of the physiological action of grinde- 
tia and nothing of seneeio. Grindelin produces death 
only in verj' large doses, and then by paralyzing respira- 
tion. In smaller doses it slows tbe respiration and tlie 
heart- 

The effects of lobelia must l>e carefully watched, for 
irge doses have produced alarming symptoms. For 

I reason I have employed it rarely, but grindelia I 
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^^^BfLjarge doses h 
^^HUiis reason 
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have administered frequently, and quebracho and sene- 
cio less frequenth', although enough to feel confid^t 
that to some extent they are useful. The^' are so much 
less efficacious than some other remedies at our com- 
mand for the relief of the dyspnoea that I rely upon 
them not at ail for its treatment, but rather as adjuvants 
for warding off the recurrence of the paroxysms. 

Orindelia and quebracho are probably mildly expec- 
torant, and, through their bitterness, tonic to the 
stomach. But their bitter and otherwise unpleasant 
taste limits greatly their eligibilit3'. Their fluid ex- 
tracts can be administered in doses of 2 to 4 cubic centi- 
metres (i to 1 drachm). 

The third group of drugs embraces the nitrites and 
nitro-glycerin. Amyl nitrite administered by inhala- 
tion has been used in asthma for a numl)er of years. 
Nitro-glycerin has l)een used less frequently, and the 
nitrites of soda and potash still less. Prof. Fraser, of 
Edinburgh, has given us the most trustworthy informa- 
tion as to the relative value of these drugs in asthma. 
They all relieve the spasm, and with wonderful prompt- 
ness. The effects of amyl nitrite are very transitory. 
Nitro-glycerin, when given in doses of sufficient size, is 
apt to provoke congestive headache. The nitrite of 
soda he found gave quite as prompt relief as the others, 
was less likel}*^ to provoke headache, and produced more 
enduring effects. The more purely spasmodic the case, 
the more efficacious are these drugs. Dr. Fraser found 
that, in two or three minutes after the administration of 
even half-grain doses of the nitrite of soda, marked re- 
lief was noticeable in the patient's breathing and a less- 
ening of the crowing and piping in the chest. In ten 
minutes or less, patients feel comfortable. It was rare 
that it was necessary to repeat the dose in any single 
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attack. Tbe good efl'ett of tliese drugs, when admin- 
istei-ed in tlie usual tlierapeiitic doses, is undoubtedly 
chiefly due to their action upon the muscle-fibres of the 
brouchial tnlies, irritability of which they lessen or 
temporarily destroy. In otlier words, tbey act upon tbe 
focHB of irritation. In lesa degree they may diminish 
tbe Irritability of the motor nerves. This is a Eonie- 
what doubtful effect of tberapeutic doses, altbough it 
can be obtained from large doses. In using the nitrite 
of soda, nhich, from considemble pei'sonal experience, 
I cati commend, it must be remembered that there are 
two pre |);i rations in the market, — a "commercial " and a 
chemically pure. Tiie former can be given in doses of 
from 0.3 to 0.6 gramme (5 to 10 grains), and 1.3 grammes 
(20 gi-ains) have been given without harm.* The 
tberapeutic dose of the chemically-pure drug is from 
0.06 to 0.3 gramme (I to 6 grains). While the most 
Iwneficial effects are obtained in the most frankly 
paroxysmal cases, marked benefit may be derived from 
tlie continued use of these remedies in asthma that com- 
plicates bronchitis and that is to some extent persistent. 
In such cases I have combined the nitrite of soda with 
the usual expectorant and anodyne treatment of bron 
chitis. It maj'be administered in 18- to 30-centigramme 
doses (3 to 5 grains) every three to six hours. 

Atropia, stramonium, and Uyoscyamus constitute an- 
other series of drugs that are analgesic to the focus of 
irritation. The two first are the ones most frequently 
used in this disease. They ciiuae relaxation of the bron- 
ohioles, in part by benumbing their involuntary muscu- 
lar fibres and in part by lessening the sensibility of their 
terminal nerve-fibres. While efficient in aiding to give 
l^telief, their side-efiects are so marked and often so disa- 

•Ther»peuOD»! IMPrintiplesandPractice. By H, C Wood. 
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greeable that they cannot be used in efficient doses. 
The action of the drugs is so well known that I need 
hardly say that these side-effects are: dryness of the 
mouth and throat, heat and redness of the skin, dil- 
atation of the pupil, disturbed vision, and, in very sus- 
ceptible patients, mental perturbations. Full doses are 
rarely employed, but frequentlj^ small doses are used 
to re-inforce the action of other drugs, as in the follow- 
ing formula, which is especially efficient for the relief 
of asthmatic dyspnoea : — 

R Chloral.. .... grms. 20 (3v). 

Sodii nitritis, . . . grms. 3 (i5j). 
Tinct. strauionii, . . com. 6 (Siss). 
Elix. simpl., . q. s. ad c.cm. 60 (^ij)- 
8ig. : Take one teaspoonful every four hours, in water. 

Not only do these remedies act favorabl}^ when they 
are taken by the stomach, but the inhalation of the smoke 
of the crude drugs is often of the greatest benefit. Stra- 
monium-leaves are used in this way most frequently. 
The leaves are smoked either when rolled into cigarettes 
or from a pipe. Their efficacy is enhanced by first 
soaking them in a saturated solution of nitre and sub- 
sequently drying them for use ; or the}'^ may be mixed 
with or rolled in bibulous paper that has been thus satu- 
rated. The nitre is decomposed by the heat, and a 
nitrite is formed which aids in relieving the dyspnoea. 
There are numerous proprietary cigarettes and pastels 
for asthma, the basis of whose composition is stramonium 
and nitre. 

When uraemia is the cause of asthma, diaphoretics, 
diuretics, and cathartics are indicated for the elimina- 
tion of the poison. The first of these classes of drugs 
gives the most prompt relief. Of diaphoretics, pilo- 
carpine administered subcutaueously, is the most prompt 
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in its action. It is necessary to prevent the re-accumu- 
lation of poisons thus eliminated. Tiiis is best accom- 
plished I)}' diuretics and, when they are not sufficient, 
the coincident use of cathartics. Cathartics and the 
preparations of jaborandi must be emplo3'ed with cau- 
tion when a patient is debilitated or has heart-weakness. 



CHAPTER 11. 

Trachitis and Bronchitis. 

Thi words trachitis and bronchitis are applied to 
acute and chronic catarrhal inflammationsof the trachea 
and the bronchial tubes. Besides the simple form there 
are specific forms of bronchitis, such as tubercular. 
They are best considered separately. Usually, both the 
trachea and the bronchi are simultaneously affected, but 
in differing degrees of severit}''. The inflammation may 
centre in the trachea and scarcely involve the bronchi ; 
the disease will then be recognized as trachitis On the 
other hand, if it centres in the larger bronchi, it is de- 
scribed as simple bronchitis, and, if in the smallest, 
as capillary bronchitis. 

Anatomy of Acute Simple Bronchitis. — When the 
bronchial tubes are acutely inflamed, the first change 
that occurs is congestion of the submucosa, which is 
almost immediately followed by swelling, in part due to 
the congestion and in part to a serous exudate which 
fills the tissue. Simultaneously, the basement mem- 
brane thickens and the epithelial cells resting upon it 
are loosened from one another. If the irritation which 
excites the inflammation is severe, the submucosa fills 
with wandering round-cells of leucocytal origin. These 
cells, at first, are most numerous about the vessels, but 
soon fill the tissue diffnsel}^ and in some cases pene- 
trate and fill the muscular coat, and even the peribroil* 
chial connective tissue. They also mingle with the 
epithelial cells u|)on the surface of the bronchial tubes. 
Before this has occurred, however, the ciliated epithelial 
cells are cast off". The denuded surface is composed 
(22) 
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of embryonic epitlieliiil cells, which, so long aa the 
cause of inflammatiun exists and the process is active, 
are tiii»ble to rel'orin ciliated columuar epithelium. 80 
soon ft3 active tissue destruction ceiiaes, the epithelial 
surface is rapidly restored to a normal condition. The 
exudates, serous and cellular, are removed through the 
lymphatic chamiela, and perfect restoration is accom- 
plished. Wliile denudation of the epithelium \a the rule 
in acute bronchitis, true ulceration is rare. Tiie cells 
of the niucona glands are usually swollen, and the 
calibi-e of their duets is diminished in part b^' this swell- 
ing and in part by compression by the swollen sur- 
rounding tissues. The oecurrence and tlie degree of all 
these changes vary with the severity and duration of tlie 
inflammation. Many of them are wanting in the mildest 
cases. 

The inflamed tissue is redder than natural, although 
the congestion is generally not evident to the naked eye 
when post-mortem examinations are made, and, if pres- 
ent, usually is seen in patches, and not uniformly dis- 
tributed. The mucous surface of the trachea or the 
large bronchi, when inflamed, appears swollen and soft 
and has a dull gloss. In the opening stage of conges- 
tion it is unusually dry ; later, it is covered with a larger 
amount of serum and mucus than is natural. At fii-st 
the exudate is viscid and tenacious; soon, however, it 
becomes more dilute from the admixture of serum which 
partly forms it. It loses its early vitreous appearance, 
and is made whiti.'ih by degenerated and cast off cells. 
If the inflammatory process is severe or at all prolonged, 
the exudate becomes yellowish from the addition to it 
of round-cells of leiicocytal origin, that resemble in all 
respects pus cells. The exterior of lungs in which the 
bronchi have been inflamed presents no abnormal &p- 
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pearanees. When a section of them is made there flows 
from the cut surface, and chiefly from the ends of the 
divided bronchi, a frothy mucus. Muco-parulent 
matter, also, can usually be expressed from the latter. 
In simple acute bronchitis these changes are found to 
be symmetrically distributed in both lungs. 

Physiological Disturbance. — The swelling of the 
mucous membrane of the trachea or the larger bronchi 
is not sufficient to cause noticeable obstruction to res- 
piration. The unusually dry condition of the mucous 
membrane iy the earliest stage of inflammation prevents 
the straining of the air, which is normally accomplished 
by the adherence of foreign particles to the mucas 
which covers its surface, and their removal by the cilia 
of the columnar epithelium. After desquamation has 
occurred, even though the surface is abundantly covered 
with mucus, dusts are imperfectly removed and may, 
therefore, prove the source of additional irritation. 

Anatomical and Physiological Changes of Capillary 
Bronchitis. — In acute inflammation of the capillary 
bronchi the same anatomical changes are observable; 
but the diflerence in their normal structure leads to 
greater physiological perversions than are present 
when only the larger tubes are involved. The calibre 
of the smaller bronchi is proportionately very much 
less than of the larger, because of the deep infolding 
of the mucous membrane. For the same cause a trans- 
verse section of a bronchiole is stellate. Owing to 
these peculiarities the same degree of swelling which 
in the larger bronchi will cause no respiratory obstruc- 
tion will greatly interfere with it in the smaller ones ; and 
a moderate amount of mucus, cast-off epithelium, and 
detritus from cellular degeneration will produce complete 
obstruction. Dyspnoea, more or less intense, is, there- 
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Fore, Ji chantcterisUe of capillary broncliitis. There ia 
a decided tendency, also, and especially in very severe 
and in clironic cases, for tlie inflammation to extend 
throngh tlie broncliiole to tlie Bin-roiimling Inng-tisane, 
and to produce poribroncliitia or catarrlia! pneumonia. 

Complete obstruction of tlie bronchioles leads to a 
circumscribed collapse of the alveoli communicating 
with them. (See page 67.) It 13 rare that such patches 
of collapsed lung are large, or even very numerous. 
Partial obstruction lends to the production of emphy- 
sema. It is difficult for air to paaa through Jhe inflamed 
broncliioles, lioth in cspiration aud iLis|>jration ; but as 
the former is almost wholly a passive act, Iwiug pro- 
duced by the elasticity of the luug aud by the weight 
of the thoracic and abdominal walls, it is not a very 
forcible one ; but the hitter is an active one produced 
by muscles of considerable power, and, accordingly, is 
much the more forcible. Therefore, air will enter the 
lungs through partly obstructed bronchioles, but will 
be very imperfectly emptied through them. Thus; 
alowly an increment is constantly added to the alveolar 
contents, and dilatation ensues. (Seepage 81.) 

Emphysema is exceedingly common as a complica- 
tion of bronchiolitis ; indeed, it is to some extent a 
constant accompaniment of it. It may involve the lung 
qnite diffusely. The production of emphysema in bron- 
chiolitis is aided iiy the increased air-pressure which is 
produced in the tubes by severe coughing. 

A frequent, severe, and dreaded complication is 
catarrhal pneumonia. (See page 82.) This is devel- 
oped in part by an extension of inflammation from the 
bronchioles to tlie alveoli communicating with them, 
and in part by an extension through their walls to the 
contiguous alveoli. Minute and infrequent patches of 




LJ 



26 Diseases of the Bronchi. 

consolidation tlius produced are often encountered in 
cases of capillary bronchitis. Occasionally tbey are 
very numerous, and form a severe complication. They 
rarely coalesce in sufficient numbers to produce extensive 
areas of consolidation. 

Anatomy of Chronic Bi'onchitis, — The anatomical 
changes wrought by chronic bronchitis are various, and 
occur, in the same case, in varying combinations and in 
different parts of the bronchial system. The mucous 
membrane is usually grayish or brownish red. It may 
be thickened. Papilliform outgrowths and excrescences 
are not uncommon. Unusual thinness of the mucous 
membrane is quite as characteristic as increased thick- 
ness. Especially in sacculated dilatations the epithelium 
is apt to be pavement-like and the surface to resemble 
more a serous than a mucous membrane. The connective 
tissue is uniformly hypertrophied to a greater or less ex- 
tent. When acute exacerbations of the chronic trouble 
occur, the submucosa is filled with round-cells, and all 
the usual changes incident to acute inflammation are 
observable in the other bronchial tissues. Peribronchial 
inflammation is usually present in severe cases, especially 
if the smaller bronchi are involved. As a result of it 
the bronchial wall seems greatly thickened and supported 
at points by considerable masses of firm connective 
tissue that extend out into the neighboring lung-struc- 
ture. This connective tissue develops from a thick- 
ening of the alveolar walls by inflammatory exudates. 
In its formation many alveoli are obliterated ; others 
are narrowed and distorted. The muscular layers of 
the bronchi are often atrophied and the individual fibres 
separated by new connective tissue. In the larger tubes 
the cartilages are also at times atrophied. The bundles 
of elastic fibres, which are more or less numerous in the 
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bronchi, remain uiiclmnged or are hypertrophied. Occa- 
sioaally tlie interior of a bruiicliuB will present a feiies- 
ti-nted appearance, tlie mucous surface being ridged both 
longitudinal!}' and transversely. This appearance is due 
to the atrophy of the bronchial wall and especially of the 
mnaoiilar fibres, and to the uuchanged condition or hyper- 
trophy of the elastic fibres which produce the ridgea. 

The mucous glands may be quite normal in appear- 
ance. Ofteii,however, they are changed. Many atrophy. 
They nifiy even disapjiear entirely. Sometimes the duct 
becomes funnel-shaped and opens with a wide mouth 
upon the surface of tbe bronchial tube. In other cases 
it is obstructed or compressed by the Bwulleii surround- 
ing tissiTe, and consequently the deeper portion of the 
gland is converted into a. small retention-cyst. 

Abrasions of the mucous surface in chronic bron- 
chitis are numerous and often extensive. Ulceration is 
not rare, but usually is limited to dilated portions of 
the brnnclii. 

Moderate chronic emphysema ia the rule. When 
the larger bronchi alone are involve*.! this lesion ia 
chiefly confined to tlie anterior and lower border of 
the lungs. It is then due to severe, frequent, and pro- 
longed coughing. When the smaller bronchi are in- 
volved the emphysema is more extensive and more gen- 
eralized, and is due to the same causes that produce it 
ill acute bronchiolitis, 

A frequent complication is bronchiectasis. (See 
page 57.) The dilated bronchus is usually cylindrical 
in sliape, bnt rany be sacculated and very large. Ulcera- 
tion upon the surface of the dilatation is of frequent 
occurrence. It may lead to an enlargement of the cavity, 
and rarely permits its contents to escape into the lung- 
tissue by penetmting the bronchial waU. This accident 
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almost invariably provokes gangrene of the lung. (See 
page 112.) 

The contents of chronically inflamed bronchi vary 
greatly. They may contain tenacious, adhesive, vitreous 
mucus in slightly larger quantities than is normal. More 
frequently they contain a larger amount of frothy mucus, 
which is not very adhesive, and in places some muco- 
purulent matter. Rarely, a bronchial dilatation will 
contain enormous quantities of serous fluid or pus. 
Either of these exudates may become fetid from the 
occurrence of putrefaction within the bronchi. 

Symptoms of Acute Trachiiis and Bronchitis, — ^All 
grades of severity of inflammation of the trachea and 
the larger bronchi are observed, from a cold so Inild as 
to be almost unnoticed to one that causes fever and 
general disturbances that necessitate confinement to the 
house and often to the bed. In the severer cases, both 
of trachitis and bronchitis, the sufferer observes the same 
subjective symptoms. Tliey are distinguishable only 
by physical signs. 

In moderately severe cases of these affections their 
onset is usually marked by a sensation of chilliness, or 
sensitiveness to draughts or changes of temperature, and 
more rarely by an actual rigor. The transitory but con- 
stantl3'-recurring chilly sensations are felt for several 
hours. During this time the patient often sneezes and 
begins to feel a mental and physical heaviness or lan- 
guor. Actual headache of a dull character is frequently 
felt. Cough is an early S3 inptom. and at first it is not 
severe, but rapidl}- increases in severity. With it, and. 
even with deep breathing, a feeling of rawness and sore-, 
ness is felt beneath the stern inn, which is due to the 
tracheal inflammation. Tiie nose and throat may or 
may not be simultaneously inflamed. 
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As the chilly sensations clissippejir fever develops, 
and the skin becomes dry and Lot. The teniijeratiire 
is rarely high except in cliildrcD. Coincideiitly and 
dependent upon the increase of temperature, the pulse 
becomes quick and respiration slightly linrried. A gen- 
eral muscular aching over the body is felt. On the 
second day the soreness beneath the st&rnum is more 
constant. The cough is more severe and frequent. 
Often it is sulflcient to cause innsuular soreness about 
the waist, in the epigastrium and loins. As yet the 
cough is unaccompanied by expectoration. On the 
third day, or often a little earlier, a scant, vitreous, 
slightly frothy sputa is exjwlled by coughing. It 
vapidly becomes more abnndiint and more easily raised. 
Usually, it is moi-e frothy and in part muco-purulenl. 
The fever now disappears. The tracheal soreness is 
much lessened or gone; and as the congh, though still 
frequent, is less severe, the abdominal muscular sore- 
ness disappears. Recovery is usually completed by Ihe 
seventh or tenth day. 

So long as the fever lasts, appetite is wanting or 
capricious. Tlie bowels are usually inactive. The 
uriue is somewhat diminished in quantity and dark 
in color. 

A physical examination demonstrates the involve- 
ment of the bronelii ; but in simple tnichitis no ab- 
normal physical signs are discoverable in the thorax. 
If the chest is examined in the latter cases the only 
abnormality observable may be a quickening of the 
respiratory movements when the patient is feverish. 
When there is bronchitis, vocal fremitus is usually 
normal. Barely, a bronchial fremitus can be felt. Beso- 
nance is natural. Auscultation reveals in the early 
Btage dry Hies, which are coarse when the large tubes 
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onlj are inflamed, and fine wlien the smaller ones are. 
Later, when tlie exudate within them becomes tiiinner, 
moist rftles, coarse or fine, according to tlieir location, 
are audible. The moist rales are not heard coMtitiuoiisly 
ill one place, but may disappear after coughing, to be 
discovered elsewhere ; or, tliey may be heard for a few 
moments, disappear, and not re-appear for many min- 
utes. If the exudate is very abiindiint and the inflam- 
mation quite diffuse, the rales may be continuous. 

Symptoms of Acute Capillary Bronchitis. — Acute 
capillary broiicbitis oftener begins with a rigor of some 
duration, nUieh is followed at once by lever. Frequent, 
dry, and hai-d coughing is at once noticeable. The 
breathing gradually becomes quicker, more labored, and 
productive of the subjective Bensations of dyspnoea. In 
thirty-six hours, and often much earlier, the disease has 
become severe, and endangers life. The patient's coun- 
tenance is anxious and disturbed. The face is somewhat 
congested ; the lips full, aud, as the dyspnoea deepens, 
livid ; the nares open widely with each inspiration. The 
rapidity and labor of breathing increases. It is often 
noisy, expiration producing a prolonged wheeze or 
whistle. So difficult is breathing that a sitting posture 
is constantly kept mther than a reclining one. Young 
children are moat comfortable when held or carried. 
The cough continues frequent, barsh, and wearying. It 
is accompanied by little expectorate, and in young chil- 
dren usually by none. The aivin is hot and dry; the 
temperature ranges from 101° F. to 103° P., the higher 
temperature being most frequently observed in children. 
The tempei'ature is highest at night, but is usually nearly 
or quite normal in tlie morning. The pulse is quick; at 
first full and firm. 

If the disease tend to a fatal termination the dysp. 
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I is greater adcI cyanosis is mtirlced. Tlie face is 
' iwLen ; tlie li|>s mid BL)gei'-iiH.i]s are piirplieb ; tLie skin is 
cold and clammy. The pulse grows small, soft, and 
quicker. The patient is somnolent or. nearly uncon- 
scious ; is now too feelile to sit, and lies upon his back, 
wiLh his head buried deeply in the pillow, and mouth 
open. Respiration grows shallow; less wheezing is 
beard, but a constant nittle in the thvoat replaces it. 
Respiration becomes irregular I'or a few minutes, a tew 
convulsive movements pass over the body, and breathing 
ceases. lu these, the commoner eases, death is caused 
by suffocation. Less frequently, heart-failure is its 
immediate cause. 

Although capillary bronchitis must be regarded aa 
one of the severe acute diseases, fortunately a large 
proportion of those who suffer from it recover. Im- 
provement usually begins by the third or the fifth 
day, although at times it begins several days later. 
Tbe cough is easier and more satis facto 13*, as with it 
an expectorate is raised. This at llrst consists of small 
lumps of vitreous mucus, but soon consists of large quan- 
tities of frothy mucus, in which are imbedded small nnieo- 
ptii'ulent chunks. If this latter expectorate is thrown 
on water the frothy mucus floats, and from it dangle 
minute muco-purulcnt strings, which have been formed 
in tlie small bronchi. The fever gradually lessens. 
Respiration is less hurried and difSciilt. The skin is no 
longer hot and dry, but natural, Tbe appetite improves. 
Strength is gradually reg.ained. Somewhat slowly bealth 
is restored. 

In severe acute attacks tbe sufferer is much weak- 
ened and often considerably emaciated. In less severe 
cnaes and in those that are subacute or chronic, nutri- 
tion ia little interfered with. Relapses are espeoially 
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frequent in capillary bronchitis, iiinl must be guarded 
agninst 'with uiuiBnal care. 

Ph3-aical examinations show a chest that is enlarged. 
In eevere cases the chest is constitiitly in tbe inspira- 
tory position. During respiration the rihs move little; 
the intercostal spaces are persistently stretched, and 
inspiration is produced by n. lifting of the entire chest 
by the iinusmtl muscles of respiration. The degree to 
which these changes develop depends upon the severity 
of the attack and upon the amount of coincident emphy- 
sema. The frequency of respiration is increased in pro- 
portion to the intensity of the dyspucea. In yonng 
children the lower ribs and the abdomen are deeply 
pressed inward during inspiration, the intro-thoracic 
pressure being low, because of the bronchial obstruc- 
tion. In adults, in whom the ribs are firm and little 
pliable, the intercostal spnces only are pressed in, and 
the aljJominal wall is crowded bock towsird the spine. 
Tenderness over the chest is often noticeable, and 
especially in children. No abnormal fremitus is ol}- 
aervable unless a complication Las caused somewhat 
extensive consolidation of Inng-tissue. On percussion, 
rescmance is found to be normal or, from the emphy- 
sema, somewhiit increaseii, and especially increased in 
area as the dilated tungs crowd the liver and heart 
downward and overlap the latter. Auscultation reveals 
fine r&les, either moist or dry. The vesicular sounds 
are obscured by them or rre Licking, The inspiratory 
sound is short and the eKpiratory feeble and prolonged. 
These modifications of the respiratory sounds are best 
heard over the lower and posterior parts of tbe chest. 
The characteristic fine rSles are often noticed, or are 
mixed with coarse ones, when the large bronchi are 
simultaneously affected. 
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WLen the common comiJlication of catarrhal pneu- 
ODia (see [Kige 82.) exists tlie physical signs are rarely 
modified ; Ibr the cousolidation uf lung-tissue does not 
involve iireiia of sutfloieiit size to produce increased 
vocal fi-emitiis, dullness, or brouuhiitl i-espi ration. 
Sometimes, however, the affected lobules are so close to- 
gether that pbj'sicitl signs of consolidation can be dis- 
covered. Catiirrlial pneumoiihi causes uii increase in 
temperature if it is at all extensive, the evening tem- 
perature ranging then above 103,5° F. ; and ail the 
symptoms are intensitied, though not changed in char- 
acter. Many mild cases of capillary bronchitis are 
seen in which the symptoms that have been described 
are observable, but in less severe or in a modified form. 
Symptoms of Chronic Bronchitis. — luflammatioii of 
the broncliial tubes may be chronic in character from 
the first, or acute bronchitis may become chronic. 
There are also numerous subacute cases which present 
a mixture of the symptoms of those that are acute and 
chronic. They last several weeks. Chronic bronchitis 
ia of very frequent occurrence. Many symptoms are 
common to all cases and many more are variable. It is 
therefore a disease whose physiognomy is multiform. 
Its duration is iudefinite. Often it will last for ten, 
twenty, and even more yeura. It does not lead to fatal 
results except when complicated by other ailments, Its 
course is not one of uniforiu severity, but frequent ex- 
acerbations and remissions are the rule. Different viirie- 
ties of the disease also vary in severity. In general, 
we may say that, the longer it lasts, the severer grow 
the symptoms which are constantly present. Often the 
exacerbations resemble in all respects acute bronchitis. 
The state of general nutrition of those who suffer 
trom chronic bronchitis varies greatly^ aud is not 
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depBDdent upon the disense. We often find chronic 
inflammation of both tlie large and small bronclii in 
those whomuintain,iievertheless,.an uiiiisual proportion 
of flesh and are in all ways robnst. Wlien, however, it 
occurs in aged people, it usually prevents tlie accumu- 
lation of fat, and exacerbations cause loss of both 
■weight and strength, which is with difficulty, if at all, 
recovered from. Vomiting, whioli often occurs imme- 
diately after eating, because of hard coughing, ia seldom 
sufficiently severe to interfere materially with the main- 
tenance of strength. The putrid and purulent varieties 
of bronchitis are wasting diseases, and in this respect 
resemble phthisis. 

Uncomplicated chronic bronchitis is an afebrile dis- 
ease. Purulent and fetid bronchitis are usually accom- 
panied by fever of a hectic type. The pulse is normal 
in rapidity and character unless sudden or violent 
exertion or fever has quickened it. Changes in the 
heart are not very common ; rarely its right ventricu- 
lar wall hypertrophies because extensive peribronchitis 
interferes with the pulmonary circulation. Pain about 
the chest is not usual. In the milder eases, when acute 
exacerbations occur, tmcheal and, tlicrefore, substernal 
soreness is feit during breathing and coughing. Al- 
though in chronic bronchitis the cough ..is more apt to 
be very severe and prolonged than in acute, muscular 
soreness is seldom complained of about the waist or line 
of attachment of the diaphragm. This is because the 
muscles have become accustomed to the strain, and have 
hypertrophied in consequence of it. The muscles which 
most frequently hypertropiiy in chronic bronchitis are 
the recti abdominalis and the sterno-cleido-maatoids, — 
the first because of the persistence and severity of the 
OOQgh, and the second because of dyspnuea, which, in 
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lome cases, 13 great. All wlio etiffer fi'om chronic bron- 
chitis notice an nunatiiral shortness of bi'e.ith on ex- 
ertion. If tbe bronchioles are involved or if there is 
extensive peribronchitis, d3'spncea, usually alight, Ihongh 
varying much in severity, is felt constantly. Ordinarily 
the respiratory movements are not unnaturally quick, 
but are hurried if sudden and rapid movements are 
made and also if dyspncea is considerable. 

Coughing occurs more ov leas frequently each day. 
In tbe mild cases it is so infrequent and slight as to 
escape the sufferer's notice. When severe it is apt to 
be harsher, more prolonged, and more distressing than 
iu acute bronchitis; but its character is very variable. 

The character of the expectorate of those suffering 
from chronic bronchitis is pcrliaps the best index of the 
nature of the changes that are taking place within the 

inchi. Therefore, upon its peculiarities are based 
le varieties which are usually described. 

1, Simple chronic bronchitis, ov, as its milder form is 
iften called, chronio viinler covgh, is most common. 
When miid, there is so little coughing or respiratory dis- 
turbance during the snmmer that the existence of a 
bronchial affection is not suspected. But each fall the 
cough is ap;gravated, and is troublesoraely persistent 
until the foUotring summer. Such winter exacerbations 
and summer remissions may occur for years. Usually, 
as summer follows snmmer, the persistence of the cough 
throughout the year is more noticeable. Occasional 
acute exacerlMitions will occur in hot weather, and 
greater shortness of breath, when hurried movements 
are made, attract the sufferer's attention. In the severer 
cases coughing is frequent and hard at all seasons; 
'Bpncaa is troublesome; sleep is usually disturbed by 
;h8 ; prolonged or severe physical exertion is impos- 
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sible; and occupations that necessitate exposure dar- 
ing inclement or changeable weather or the inhahition 
of irritating* dusts must be abandoned. The amount 
of expectoration usually varies with the severity of 
the attack. It is muco-purulent or, in mild cases, 
frothy. It is most abundant and purulent in the morn- 
ing. Usuall}', if purulent in the morning, it becomes 
frothy and vitreous during the day. Coughing is almost 
invariably harshest in the morning, on first arising, and 
at night, on first retiring. Frequently it is provoked 
by going into rooms or atmospheres of different tem- 
peratures. 

2. Dry bronchitis occurs less frequently than the 
preceding variety. It^is characterized by the absence 
of expectorate or by the occasional discharge of a 
small clump of tough, vitreous mucus, which is loosened 
and dislodged with diflSculty. The cough is especially 
inclined to be harsh and paroxysmal. Asthma and 
chronic emphysema are frequent complications of it. 

3. Bronchorrhoea constitutes a third variety. Bron- 
chiectasis always co-exists with it. In the dilated tube 
there rapidly accumulates a large amount of serous 
fluid, which is expelled periodically by coughing. The 
periodicity of the cough is very marked in most cases, 
and occurs just so soon as a certain quantity of fluid 
accumulates. The cavity is often emptied more fre- 
quently and more perfectly if the sufferer lies upon the 
side in which there is. no cavity. In rare cases the 
quantity of expectorate is enormous. It may be several 
pounds daily. Its amount, its serous character, and 
the periodicity of its expulsion are its important pecu- 
liarities. 

4. Purulent bronchitis also occurs when bronchi- 
ectasis exists and when the wall of the cavity is exten- 
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Wvely iilcerateil. The apiita is moderate or large in 
,t, and consists of tliiii pns. It is not rftised in 
I lumps, which float separatelj' in a a[Jiita<;iip, but 
I moutiifids of liquid pus, which at once coalesce in 
!iip, and i-eseinble pus IVom an iihseess, 
. Putrid bvonchitiii is cliamcterized by pittrefaction 
f the contents of the bronchi. This may be a oonipli- 
ition ol' either of the othei- Ibrms, but most frequently 
1^' associated with bronc-liurrhiEA. It is nnont apt to de- 
Wop when the bronchi are impevfectly emptied and the 
'secretions sta<rnate in them. It leads, in sei'iotis eases, to 
slonghiiig of the bronchial walls and sometimes to gan- 
grene of the hing. When severe it ia a wasting disease, 
aocontimnied by hectic fever. I^mity terminate in a few 
weeks if gangrene of the hing is produced, or it may 
last for many months. Mild cases sometimes recover. 
The contents of the bronclii itre so foul that the in-enth 
becomes excessively oflensive. Its odor is often plainly 
detectable by those standing severni feet from the 
.jantferar. It nsnally eanses lessened apiietite and some- 
s nansea and vomiting. Tlie e.\ pectomte is consid- 
■ry large in araoimt. If collected in a spiitn- 
) it separates, on standing, into three layers. The 
ermost is frothy ; the middle ia a serous fliud; the 
' ooiiaists of opnqne, graniiiar matter. At the 
I ronndiah, grayisli-yellow balls are also found, 
size from n pin-head to a pea. These aiv 
Fftmely offensive, especintly if compressed. Under 
I microscope tliey are found to consist of gi-aunl^^r 
mnttev, fat-crystals, micro-organisms of various kinds, 
and filamentous gi-owths. Tfieae bodies are called 
mykotic pings, and are supposed to I* the cause of the 
bction. The sputa censes to emit odor after it has 
r a time, but does again if it is agitated. 
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The plijsical signs iieeesBni'ily vary somewliat with 
tlic severity ami form <>( tliB broneliitiB. Iiicrtiased 
rapidity of'i'eapinLLJuii is noticeable only after uF«giter 
or less physical exertion, iiiilesa emphysema is tuiisitler- 
able. If the bronchitis hss long been chronic, thoracic 
expansion 4s always imperfect. The subjective sym|>- 
toms of dyspiKKa are not felt in uueomplioateil bron- 
chitis. No abnormal fremitus is felt by tlie palpating 
hand nnless, from extensive peribroucbitis, considemble 
consolidation of lung-tissue has occurred. Tboracic 
resouancc is also normal if complications (tre absent. 
Auscultation reveals the most positive physical signs. 
In the milder cases the normal respiratory sounds are 
exaggerated and roughejied. In these eases occasional 
moist rales may or may not be heard liere and there. 
An expiratory sound is almost always present, Its 
length and iutensity vary much. In the severer cases 
vesicular respiratory sounds are inaudible because moist 
or dry r&les obscure them. So frequently are com- 
plications present that the sounds are often further 
modified b}' them. If the bronchioles are involved 
and enipliysenia is considerable, wliistling and crowing 
sounds obscure all others. Bronchiectasis may pro- 
duce the physical signs of a cavity. Peribroncliilis 
may cause lung consolidation, which can be recognized. 
A peculiarity of the physical signs of uncomplicated 
chronic bronchitis is the uniformity of their distribu- 
tion over all parts of tlie cliest, or at least tiieir sym- 
metrical distribution on the two sides. 

Diagnogis. — It is not difficult to i-ecognize simple 
acute bronchitis. It i^rarely mistaken for any other 
disease. At times a pharyngitis, laryngitis, or trachi- 
tis, which produces a severe cough and some systemic 
disturbance, may be mistaken for acute bronchitis. 
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The absence ol' tiliysical signs of disease of tlie bronchi 
and evidence of disense of tlje upper portions of the 
rcBpiratoi-y tract should rectify the dingnosls. More 
rnrely an acute exacei'lmtioii of a inild chronic bron- 
chitis IB roistnken for tlie simple acnte infliimiofttion. 
This only occurs when the history of tlie case is imper- 
fectly obtained. Occasionally we must differentiate 
between acute bronchitis and phthisis; more frequently 
between chronic bronchitis and plitliiais. We can, how- 
ever, best disousB the diatinguisliiiig characteristic* of 
each after describing phthisis, (See page 138.) 

The characteristic symptoms of capillary bronchitis 
and asthma have been described (see page 9) and emphy- 
sema will be. (See page 61.) , 

Causes. — Bronchitis in all its forms is influenced by 
tlie e.ime causative factors, altliough in varying degrees. 
It is both a primary and a secondary disease. When n 
aecondary disease it sometimes results from mechanical 
interference with the oii-culatiou of the blood through 
the bronchial vessels, and sometimes from poisonous 
and infectious matter tliut is inhaled and causes the 
bronchitis and subsequently n disturbauce of the whole 
system. Illnstrations of the latter group of cases are 
seen in the bronchitis of mensles and whooping-cough. 
Many cardiac lesions cause persistent, passive engorge- 
ment of the lungs and bronchi, and lead to an inflam- 
mation of them. 

Cases of primary bronchitis are the result usually 
of both predisposing and exciting causes. It occurs 
at all ages. It is sometimes said to occur oftenest in 
childhood and old age. My own experience does not 
confirm this statement. I believe it occurs with about 
equal frequency at all ages. It is a moi'e dangerous 
disease in infancy and old age than at other times. 
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Debilitj'^, which lessens the power of man to resist 
disease, is oue'of the most frequent predisposing causes. 
We therefore find bronchitis of common occurrence 
during convalescence from other troubles. Anaemia, 
rheumatism, Bright's diseases, and diabetes seem espe- 
cially to make those suffering from them susceptible to 
bronchitis. Bronchitis itself, more than any other dis- 
ease, makes one susceptible to repeated attacks. 

Enervating habits are frequently the cause of in- 
creased susceptibility to- the disease. Sedentary habits, 
and especially if they necessitate the constant breathing 
of dry, warm air, predispose to all forms of simple in- 
flammation of the respiratory passages ; for the change 
which those subjected to such surroundings must ex- 
perience on passing from the dr}-, warm, and often close 
air of the house or office to tiie moist, cold air outside, 
such as exists in temperate climates during the fall, 
winter, and spring, is greater than anj'^ atmospheric 
change ordinarily produced by nature. Air laden 
with impurities is always irritating to the respiratory 
passages; therefore, a life of confinement, in poorly 
ventilated rooms, increases one's susceptibility to 
bronchial inflammation. 

The excessive use of alcohol, and even its steady 
moderate use, is a prolific source of inflammation of 
the respii'atory passages. Continuous excess causes 
enervation and decidedl}' lessens the power of the 
human organism to resist disease of all kinds. The 
benumbing effect of alcohol causes an insensibility of 
those using it, to cold and atmospheric changes, and to 
other exciting causes of bronchitis, so that they protect 
themselves imperfectly. 

There are occupations which predispose to bron- 
chitis. They are such as necessitate the inhalation of 



(lust or certain gases. The coHl-ininer, tlie stone-cutter, 
Aiul tlie griiin-sliiftei' nre each exposeil to dusts tlmt tire 
frequently exciting canses of tlie ilisense. Many per- 
sons who (ire eniplojeti in foundries, iu boiler-rooms, 
and gns-hoiises are snbjected to great heat at times, and 
through carelessness ex[iosc themselves to riipiil cnol- 
iiig. Among such i>ersou9 broiicliitis or nfleetioiis 
etiologically allied are of coustiiiit occurrence. 

The exciting causes ol' bronchitis are (1) most fre- 
quently atmospheric changes, nnd (2) less often in-itat- 
ing dusts 01' gases. The atmospheric conditions which 
moat frequently provoke it are sudden depressions of 
temperature in a moist atmosphere. Bronchitis occurs 
relatively much oftcncr in a moist than in a dry ntinos- 
phei-e, for the withdrawal of heat from the bmly takes 
place much more rapidly when the air is filled with 
moistnro and a sudden chilling of the surface may bo 
thns produced. In a moist air a sudden fall of tempem- 
ture of only a few degrees will lie felt more keenly by 
the human system than a fall of many degrees in a dry 
air. 

These atmospheric conditions occur oPtenest in the 
spring and full, and therefore we find cases of acute 
bronchitis or acute exacerbations of chronic bronchitis 
most freqneut in tliese seasons. Tliey are least frequent 
in the dry cold or hot portion of winter and summer. 
They are also less frequent in years iu which the sum- 
mers are cool and damp, and in wliich there are not 
great extremes of temperature or other atmospheric 
conditions. 

Bronchitis is more or less prevalent in all climates, 
but least so in the tropics tind most so in temperate 
regions, if we except from the latter such localities as 
are characterized by great dryness. 
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Dusts and gases, which ure exciting causes of bron- 
chitis, vary in their degrees of iri-itatiog power with 
tiieii' cliai'acler. For esample, dusts of vegetable origin 
are the most irritntiiig, tliuse of animal origin a little 
lees irritating, and minei-al dusts ienst so. Very few 
cases result from the iuhalatiuti of ^ases, aud the most 
in-itating gases, such aa bromine, chloriue, etc., are not 
commonly met with. 

Capillary bronehitia is prwliiced by tiie causes already 
enumerated. Often it is the result of the extension of 
inflammation from the large bronchi to the small ones. 
The exanthemata and whooping-cough among acute dis- 
eiises, and Bright's disease and weak heart among chronic 
ones, especially pi-edispose to it. 

Chronic bronchitis is peculiarly apt to occur in those 
who liave rheumatic, gouty, and scrofulous diatheses or 
diabetes. 

Treatment. — The prophylactic treatment which ia 
applicable to brouchitia is almost equally applicable to 
all its forms. Many attacks of acute bronchitis could 
be prevented by correcting enervating faabita and dis- 
eased conditions which predispose to bronchial inflam- 
mations. Not only can acute attacks be often prevented, 
but the tendency for acute inflammation to become 
chronic can in the same way be counteracted. 

The deleterious effects of atmospheric changes that 
are exciting causes of the disease can be avoided by 
keeping the skin covered witli woolen underwear, which 
maintains it at a comparatively equable temperature. 
Dwelling iii rooms whose ffir is artificially highly heated 
and dried should be avoided at all se.isons. The beat 
indoor winter temperature for those who are vigorous 
is 68° F., and it should not be permitted to exceed 70° P. 
The air of offices and dwellings should be kept fresh by 
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carcfal ventilation, for stRle air is both enervating 
nnd often directly irritating to the Hir-pnssnges of man. 
Especially ehoiihl these directions be kept in mind by 
those who are prone to broiicbitis. 

The breathing ol' diist-Uden and irritating air must 
be avoided by all who are predisposed to the disease, 
and especially by those who suffer from chronic bron- 
chitis. This often necessitates a change of occupation. 
Gi'ain-shifters and others who must breathe irritating 
dusts can frequently avoid its effects by wearing a 
respirator. The simplest is a sponge fastened beneath 
the nostrils and over the mouth, through which the iu- 
apived air is strained. 

Medicinal Ireatmenl must be varied with the form 
of tlie bronchitis and with the stage of the inflammation. 
To lessen the frequency and severity of coughing, to 
modify the eecretions and excretions formed iiiK>n and 
within the inflamed tissues, are almost universal indica- 
tions for treatment in bronchitis. To meet the first of 
these, opium or its anodyne alkaloids are chiefly relied 
upon. The bromides are often used instead for children, 
but tUey are not as efficacious. Chloral, administered 
alone or eoincidently with opiates, is exceedhigly useful 
when coughing occurs in paroxysms of nervous origin. 
If, however, the parosysms are caused liy an accumula- 
tion of secretions in dilated bronchi, chloral proves no 
more efficacious than other anodynes. 

A large number of remedies may be used to modify 
the secretions niul excretions. Ammonium chloride and 
carbonate are administered, in order to render mncons 
secretions thinner, less adhesive, and more easily dis- 
lodged. The carbonate is preferable when the finest 
bronchi or lung-tissue is involved, but there is little 
ohoice when the larger bronchi are inflamed. The nau- 
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seating expectorants, such aa tartar emetic, preparations 
of squills, and otliers, act jmrtly as do tlie auimoiiin 
coniponnds, but are most useriil in aiding tite expniftion 
of secretions from the broitclii. It is seldom necessary 
to resort to vomiting to empty tlic respiratory passages 
of secretious, 

III oliroiiic bronchitis it is oilen desirolile to stop 
suppurative inflammation. ' The purulent cliaraeter of 
sputa can be promptly and to a most marked extent 
dimini^jhecl by the internal admin istnition of turpentine, 
Teiiice turpentine, creasote, and similar drugs. The 
fetid qnality of bronchial seci-etions is best counter- 
acted and its persistence prevented by the conjoint 
administration hy the mouth oP creasote and terebin- 
thines and by the inhaintioii of volatile anl.iseptics. 

Ill the chronic forms of bronchial inflaminatinn the 
prevention of the development of new tissue and the 
tbickeuiug of the bronchial walls by the round-celled 
exudate which occurs is a common indication for treat- 
ment. Tlie iodides exert the greatest influence orer 
these conditions. Their sternly employment apparently 
hinders the development of adult from embryonic tiS; 
sue. The iodides of Rodinm, potassium, and ammonium 
are also mild expectorants, acting as do tlie chloride 
and oarbonnte of ammonium. Of the iodides the ammo- 
nium compound is the best expectorant, but is most 
irritating to the stomach. Therefore, as they must in 
many cases of chronic bronchitis be employed continu- 
ously for long periods, the iodide of soda is usually to 
be preferred. 

Undoubtedly , many threatened attacks of bronchitis 
can be checked or rendered aljortive. Bnt this is only 
possible in the stage of congestion, before inflammation 
is established, and providing the exciting cause 
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moved. If, just as the cliill is paasiiiy; off aiul traclioal 
soreness aiid cougUing begin, diapboreais is promplly 
produced and Biniultaneously a. full dose of opiate is 
ndmiui^tered, a cessation of tlie development of the 
disease can be obtained. Dover's powdei is the opiate 
tliat is best adapted to thU stage, and uhonld be given 
ill a single lai'ge dose. Diuplioresis should be estab- 
lished at the same time by hut batlis and drinks. The 
opiate undoubtedly lessens the ii'ritability of the con- 
gested tissue, and tlie diaphoretics deplete the congested 
vessels and prevent the formation of exudates and other 
phenomena of inflammation. This mode of treatment 
is well adapted to sthenic cases only. If the patient 
is debilitated from any cause, if bis tissue-changes are 
taking place slowly, a dilTerent abortive treatment 
proves more effectual. This consists in the adminis- 
tration of one or two large doses of quinine and an 
opiate. In these cases there is a lack of vascular tone, 
and, therefore, depletion of the congested vessels does 
not lead to their coutrattion and restoration. Quinine, 
however, and strychnine also, seem to stimulate the 
vasomotors, so that the lost vascular tone is regained. 
The opiate is still needed to lessen the irritability of 
the bronchial tissues. A capsule of quinia sulphate 
and morphia sulphate, in doses of 0.3 gramme and 0.008 
gramme (5 and J of a grain), respectively, is the most 
GOHveuient form of admin ieti'atiou. Two of these 
should be given at first, and one every three or four 
lioura afterward, until four or five doses have been 
taken. 

Unfortunately, abortive treatment can rarely be 
applied, as patients do not often seek a physician until 
the inflammation is fairly established and until it is too 
late to employ it successfully. 
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In the dry stage of simple acute bronchitis the indi- 
cations are (1) to lessen coiigU and soreness, (2) to pro- 
mote the formation of a tliin exiiectorate, and in the 
moist stage (3) to aid the elimination of secretions. 
As the course of the disease is usually short, a formula 
is generally advised which will meet all of these indica- 
tions at once ; such as the following : — 

1. B Amnion, murial., . , grms. 10,0 (3iiB8). 
Morpli. muriat., . , grin. 2 (gr. iv). 
Antiin. et pot. tart., . giin. 0.15 (gr. iiss). 

Syr. glycyrrbiz.. q. a. ad com, 120.0 (giv). 
Sig. ; Give of tlie niixtare one teaspooaful to adults every 
three to six hours. 



3. B Sod. bromid., . 

Tinct. Bangui narite, . 
Tinct. opil caniph., . 

Syr. tolut.. . q. : 



I. ad 



grma. 20 (3v). 
c.tm. 10.0 (3iiB8). 
c.eui. 45.0(31flB). 
ccm- 45.0(gia8V. 
com. lao.O (Jiv). 



This can be given in the same doses as the last, but 
more frequently, if needed. All expectorant mixtures 
are more or less nauseating, and diminish the appetite 
and make digestion slow. The second formnia, while 
less efficient as a cough-mixture, causes very little dia- 
tarbance of the stomach. I have found frequently that 
when the stomach is peculiarly sensitive the following 
capsule proves efficient : — 

B AmtDOnii cliloridi, . . grui. 0.06 (gr. j). 
Codeiifi, . . . . Ki-m. 0.013 (gr. i). 

One shonld be administered each hour. When the 
larynx and trachea are chiefly involved, a compressed 
tablet of the following ingredients is exceedingly 
useful : — 

B Terpin. hydnit., . . gmi. 0.13 (gr. ij). 
Extract. ciiiinabiB Indicie, gnu. 0.003 (gr. Al- 
Codein grm. 0.008 (gr. J). 
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They may be given alone, one every balf-hour or 
vith less frequent doses of expectorant mixtures. 
They ebould be ftllowed to melt gradually in the mouth. 

The fever of bronchitis rarely requires especial 
treatment. In adynamic cases, or when debility is a 
prominent feature, moderate doaes of quinine are useful 
(from grm. 0.16 to 0.25). In athenio cases aconite may 
be used, and may contribute materially to lessen fever 
and to produce a feeling of greater welt-being. To 
children who sometimes have high temperature and 
consequent delirium, a few doses of antipyrin can be 
given most advantageously. I 

Many mild cases of acute bronchitis require no I 
treatment, and numerous complications necessitate s | 
modification of the course just sketched. It is desira* I 
ble that the bowels be kept regular. As the opiates 
which are usually required cause constipation, a laxative '! 
must be administered. - 1 

The indications for treatment in actite capillary I 
bronchitis are (1) to maintain strength, botli (o) gen- I 
oral and {b) cardiac; (2) to relieve dyspnoea by (a) 
loosening and (b) expelling the secretions from the 
bronchioles. I 

The course of simple acute bronchitis is bo short, 
and ordinarily the general strength of a patient is so j 
little affected, that special dietary directions are unnec- j 
essary. In capillary bronchitis, however, very great 
and rapid physical prostration is produced. Often, 
cardiac weakness is developed, which greatly increases ■ 
the danger to life. For these reasons the sufferer's 
strength must be preserved. A diminished appetite, 
and even a disinclination for food, is the rule in this 
disease. Therefore, feeding should take place with aa 
much regularity as the administration of medicine, and J 
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should not be goremed bj appetite. The food should 
be concentrated, and in soeh a form that it is most 
easily digested. Milk and milk-gruels are probably the 
best food^. Occasionally, to vary the diet, meat-broths 
can be advantageously given, or soft cooked ^gs or 
1^^ ^g^ beaten up in the milk. The food is best 
administered in small quantities during the severest 
part of the attack, and frequently repeated, so that the 
stomach, which is doing its work slowly, may not be 
overloaded. And even when disinclined for food a 
patient will take two or three teaspoon fuls without dis- 
gust. Especial attention must, in severe cases, be paid 
to the maintenance of strength. 

Cardiac strength must be preserved, whenever acute 
failure is threatening, by the combined use of diffusible 
stimulants and cardiac tonics. The carbonate of am- 
monia is one of the best diffusible stimulants. Its 
effects are the most promptl}' obtained when it is given 
in solution, and they may be somewhat augmented by 
dissolving it in camphor-water. The doses should be 
such that they can be repeated as often as every hour, 
for the stimulant effect of the drugs is tfansitory. Ex- 
cellent results can be gotten from a solution of camphor 
in oil administered hypodermaticaU3^ The effects of 
alcoholics under these circumstances can be best con- 
sidered in connection with tlie treatment of croupous 
pneumonia. (Sec pnj^e 103.) If used, alcohol should be 
given diluted, so that its exact strength is known. Its 
stimulant effects on the circulation are transitory and 
are obtained only from small doses. So soon as its 
anmsthelio effects are developed, either from the admin- 
istration of largo doHoH or small ones, frequently re- 
peated for some time, (cardiac Htiniulation is no longer 
obtained, and the patient is Iuhh likely to keep the air- 
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passages clear by uougliiug Aud voluotary efforts to 
breathe deeply; cougestioii ia prolonged aud tendeimieB 
to congeetiuii confli'med because of the lessened vascu- 
lar tonicity which is produced, rurthermore, alcohol 
in the blood lessens its ability to take up oxygen from 
the air inspired. lu o. word, it increases the difficulty 
already cxistiug of fnrnishing to the tissues the oxygen 
that they ueed. Digitalis, or strophauthus, which is 
often better in these cases, must be used simultaneously 
nith tiie diffMaiblc stimulants. As a ride, before the 
latter drugs are indicated, when the pulse is rapid and 
begins to grow soft or small, digitalis, or one of its con- 
geners, should be employed to stimulate the heart's 
couti'actiouB aud prevent the development of marked 
cardiac weakness, Veratrum aiul aconite should never 
be used nnleas at the very onset of mi attack, and then 
tliey may act as depletors might, — to relieve congestion 
and prevent inflammation. If used while the heart is 
laboring and gi-owing weary, tliey increase the tendency 
to cardiac dilatation. They are hardly ever required in 
bronchiolitis. 

To relieve dyspnnea, the air-tubes must be emptied 
of the obstructing secretion and the swelling of the walls 
of the finer ones lessened. The first of these indications 
for treatment can be met by rendering the secretions 
more liqnid, and therefore more easily dislodged. The 
carbonate and muriate of ammonia wiil help to accomp- 
lish this. The inhalation of moist air is exceedingly 
beneficial, as all the moistnre inhaled at once aids by 
dilating the secretions. Those suffering from severe 
attacks of bronchiolitis should be kept in rooms whose 
air is at a constant temperature and m.ide moist by 
evaporating water. The inlialalion of the warm spray 
of a steam-atomizer is al)40 useful. The patient can 
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render tbe secretions less tenacious, - but also more 
copioaSy by free libations of water and fluid foods. 

Emesis is seldom advantao;eous. Bv it the bronchial 
tubes are most perfectly emptied, but the depression 
which most emetics produce is deleterious, and often is 
followed by an irritable condition of the stomach which 
interferes with the maintenance of nutrition. The sub- 
sulphate of mercury causes prompt emesis with very 
little depression. It can be used when there is much 
dyspnoea in strong and vigorous patients, but it should 
not be frequently rei)eated. Oftener emetics are given 
in small doses as nauseating expectorants. Apomorphia 
is a favorite with man}', and is given in doses of 0.003 
gramme, or one-twentieth of a grain, every two to four 
hours. Similarly tartar emetic (dose, grm. 0.005, or 
gr. -j^) and syrup of squills and ipecac (dose, c.cm. 2 to 
4, or 38S to j) can be employed. 

Forceful respiration is one of the principal means 
by which mucus is dislodged from the bronchi. In 
dyspnoea, when voluntary exertion flags and when cyar 
nosis develops, deep and forceful breathing is stimulated 
by sudden immersion in a bath or by a douche upon the 
back of the neck of alternating hot and cold water. 

In subacute and chronic cases much aid can be ob- 
tained from in lialing compressed and exhaling into rare- 
fied air, for then the respiratory movements iire aug- 
mented and surprisingly large amounts of mucus emptied 
from the bronchi. Anodj-nes and anaesthetics are contnu 
indicated except in the mildest and in chronic cases. In 
all severe acute cases the}' lessen cough and diminish 
the force of the respiratory acts. This increases the 
obstruction of the bronchioles, and cyanosis and pul- 
monary oedema are not unfrequently precipitated, when 
they should be avoided or guarded against. 
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* Antipyretics are generally of no use. By lowering 
I temperature they do not remove the cause of its 
elevation. They contribute little to a feeling of well- 
being, Tliey lessen the power of hiemoglobin to lake 
up oxygen, and thus increase the desire already felt for 
it. Baths are useful, especially sponge-batlis and (louches, 
because of their stimulating effects upon the circulation 
and respiration, as well as for their nutipyretic influence. 
They are not, however, needed unless tlic temperature 
is very high or the dyapiioen very great. They may 
then be resorted to frequently with advantage. 

Soma cases, mostly of tUa subacute type, are appa- 
rentlj- the result of rheum.itio conditions, T!ie addition 
of salicylate of soda and of wine of colchicum to the 
usual treatment for bronchiolitis often eSects convli- 
lescence with wonderful promptness. 

In ehronic cases the iodide of soda, continuously 
employed, proves useful in many instances, but gener- 
ally does not effect a complete cure. In the acute 
cases nothing relieves the swelling of the mucous mem- 
brane 80 much as getting the bronchioles free from 
obBtruction, eo that the varying air-pressure which is 
caused by respiration may promote a more perfect lym- 
phatic circulation, and thereby absorption of inflammiu 
tory exudates. 

The frequent complications— emphysema and catar- 
rhal pneumonifi — will be treated of separately. (See 
pages 61 and 82.) 

During convalescence the utmost care must be taken 
to avoid exposure to causes that might excite a new 
attack. Atmospheric changes must be guarded against 
by -woolen clothing, A veryt-areful and gradual expo- 
sure to air other than lh:it of the sick-room must be 
contrived. Relapses can frequently be avoided, when 
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recovery is fairly obtained, by a change of climate for 
a winter from the inclement and changeable air of north- 
ern temperate regions to localities warmer and more 
equable. During convalescence food can be varied and 
often can soon be made that of health, as the appetite 
returns and the digestive function is restored. When 
there is an atonic or depressed physical condition prior 
to the attack of bronchitis, and occasionally in other 
cases, the appetite does not return as the bronchitis les- 
sens. Under these circumstances, bitter tonics, such as 
gentian or weak solutions of strychnia, especially when 
combined with active preparations of pepsin and with 
hydrochloric acid, are useful. 

The general indications for the treatment of chronic 
bronchitis are the same as those for acute simple bron- 
chitis ; but each variety affords additional important 
indications. 1. For example, it is frequently necessary 
to forcibly maintain permeability of the air-passages, 
in order to overcome the dyspucea which develops from 
the accumulation of secretions within the bronchi and 
from the thickening of their walls. 2. Less frequently, 
true astiima is present, and must be treated. 3. To 
modify purulent and fetid secretions is another frequent 
indication for treatment. 

What I have termed chronic winter cough, usually 
the mildest and least harmful form of chronic bronchitis, 
must be treated in the main as is acute bronchitis. This 
form of the disease can often, in the first year or two of 
its course, be cured by prophylactic nieasiires. A 
change of climate to a warm and equable region is 
usually necessary. The general health should be main- 
tained at tlie highest degree of vigor. Exposing occu- 
pations and unwholesome places of residence should be 
ayoidedt Whenever acute exacerbations occur they 
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should be promptly nlla\ecl bj the usual mcdiciual 
treitiueiit for acute bronchitis 

In some of the more chionic cn.'ses, especially when 
tlitie IS moderate but persiBteiit dyspnai on exertion, 
the iodides cm be given with advantage Their use 
should be continued for months; therefore, the iodide 
of soda is the preparation to be preferred. In children 
we obtain good results by the pei-aistent use of cod- 
iiver-oil. This is true especiiiUy of those who are 
aiender and not well nourished. In adults the oil ap- 
pears rarely to accomplish the same results, because it 
is taken in comparatively smaller quantities, and is more 
apt to cause disgust or digestive disturbances. 

In dry bronchitis, with ita usual paroxysmal cough, 
mnch relief ia obtained from "prolonged or permanent 
residence in a moist, warm climate, or by the frequent 
inhalation of steam vapor or atomized vapors. These 
lessen the frequency and severitj' of tlie cough, and, by 
adding moisture to the mucus within the bronchi, 
render it thin and more easily dislodged. Chloral is aa 
efficient adjuvant to opiates to modify the spasmodic 
quality of the cough. It may be combined with ordi- 
nary anodyne and expectorant mixtures, and thus admin- 
istered frequently in small doses (grni. 0.2 to 0,3); or, if 
the cough occur with much regularity it may best be 
ad ministered in larger doses once or twice daily, a little 
before the paroxysm is expected to occur. 

The persistent use of ammonium muriate or the 
iodide of ammonia or soda also increases the liquidity 
and usually the amount of necretions. I have often 
thought the most prompt ert'eets were to be obtained 
from small doses often repeated, as, for instance, from 
13 centigrammes (2 graiuis) of the muriate of ammonia 
erery hour or two. After the secretions have thus 
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been loosened, they can usually be maintained bo hyM 
using larger doses two or three tiinea daily, 
remedies interfere somewhat with digestion and witlj 
the appetite, therefore tbey ennnot always be efficientljV 
employed in cliroiiic cases. It is often more important 
to maintain good nutrition th^n to ease a cough. 

Spasmodic dyspncea, or true astlima, is to be relieved 
by the remedies whose use has been described (Seail 
page 12). Our eiS'orts should be especially directed to 
the removal of the cause during the intervnls of normal 
breathing. 

Turpentine and similar drugs tire especially adapted 
to those cases in which it is desimble to diminish the 
secretions of the bronchi or to render them less puru- 
lent. To this class of remedies belongs turpentine- oil, 
terebene, Venice turpentine, copaiba, eucalyptus, crea- 
sote (beech-wood), etc. It is often surprising how 
quickly a marked diminution in the amount of expecto- 
rate can be effected by these remedies. The secretions 
are lessened and made more tenacious. Therefore, when 
the expectorate is already tenacious and difficult to dis- 
lodge, the employment of these drugs makes expec- 
toration more difficult and coughing harder and more 
prolonged. They should not be used under such con- 
ditions. They are especially indicated when the expeo-'l 
torate is thin and abundant. 

The same drugs (especially turpentine and creasotejj 
will convert, often with great rapidity, a thin, purulentl 
secretion into one less abuiidaut and mu co-purulent. I 
They certainly modify Buppiinition in thi 
Turpentine is best administered as an emulsion. 
turpentine can conveniently be given in capsules, iafl 
doses of from 0.05 to 0.20 gramme (1 to 3 grainej. 1 
Creasote is also conveniently administered in capsules, ] 
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in doses gradually increased fiom 0.2 to 0.3 gramme 
(3 to 5 miuinis). Usually, these di'tigs must be com- 
bined witL anodynes to allay cough. 

The fermentation whiuh characterizes putrid bron- 
cbitis is moilitied aoniewLat by tlie internal administra- 
tion of remedies belongiug to the group that lias just 
been described, :iiid most by creasote, eucalyptus, and 
terebene ; but much more benefit is gotten from the 
employment of antiseptic inhalations. To cause anti- 
septics to penetrate to the deepest part of the air- 
passages they must be inhaled for hours at a time, and 
all the air tbat is breathed impregnated with them. 
This is best accomplished by using a respirator which 
covers the mouth and nostrils and can be worn for hours 
consecutively. The cotton or other absorbent which it 
holds and through which the inspired air is drawn must 
be saturated with carbolic acid, eucalyptus-oil, thymol, 
or similar volatile antiseptic. Stearo inhalers and atom- 
izers are sometimes employed, but are of comparatively 
little use. A Florence flask partly filled with hot water 
to which there has been added a volatile antiseptic, and 
so arranged that air can be drawn through the hot 
medicated water for inhalation, will prove moderately 
efficient ; but as it cannot be used as continuously as the 
respirator, it ia not to be preferred. By this treatment 
putrefactive changes can be greatly lessened and often 
entirely prevented. The best results are, of course, 
obtained in cases that come early under treatment. 

Purulent and putrid bronchitis is usually accom- 
panied by hectic fever and gradual but persistent loss 
of flesh and strength. Therefore we have, as prominent 
indications for treatment, the maintenance of strength. 
This is best accomplished by the systematic administra- 
tion of the most nutritious food. Usually, the appetite 
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is poor or capricious; tlierefore, food must often be 
varied. Exercise wliich is exliausting must be avoided. 
The fever, if it require any treatment, needs that which 
will be described (see page 159.) where tuberculous 
disease of the lungs is considered. 




CHAPTER III. 

Bronchiectasis. 

Anatomy. — Dilntatiou occurs moat frequently in the 
ized bronclii, rarclj' in the sniiLlIcr ones, and 
Btill less frequently in the large ones. It occurs with 
equal frequency in both lungs, but oftener in the lower 
and miihtle lobes than in the upper. Usually a single 
broncbiectatic cavity is formed on one bronclius, but a 
number of them may be. They are then commonly sep- 
arated from one another by unusually narrow tubes. 
The cavities vary much in shape. They may be fusi- 
form or sacculated, round or angular. As a rule, they 
are not large; but tliey may occupy almost an entire 
lobe of the lung. They differ from other pulmonary 
cavities in that a single bronchus enters them, in that 
their walls show some of the anatomical elements of 
bronchial tubes, and in tlint usually tliey nre not angular 
and are not intersected by bands of flhrons tissue and 
blood-vessels. Tlie walls of the cavity are so modified 
by chronic inflammation that the anatomical elements 
characteristic of a bronchial wall are often obscured or, 
in places, obliterated. The mucous membrane varies in 
appearance, as it does in chronic Iironchitis, when no 
dilatation exists. It may be unusually smooth and re- 
semble a serous membrane, the cylindrical epithelium 
having been shed and replaced by Battened, pavement- 
like cells. Or it may be loose and thrown up into folds ; 
or from it excrescences may protrude. Or the surface 
may be fenestrated by the atrophy of the muscular ele- 
ments and persistence or hypertrophy of the elastic 
^ (57) 
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fibres. The bronchial tubes are often narrowed just 
beyoud the cavitiea or obliteiated, 'I'be latter change 
will cause collapse of the lung-tiasiie continuous with 

Caiises. — Broncliiectasis is alwaj-s a secondary lesion. 
It usually results from chronic bronchitis, but may result 
from chronic inflammation of the lung or pleura. The 
bronchi are weakened by chronic inflammation, especially 
by ulceration, and therefore become dilatable. Increased 
air-pressure, which is caused by coughing, helps to pro- 
duce their distension. Destruction of lung-tissue along- 
side of a bronchus also weakens its wall. Many saccu-. 
lated cavities are due to ulceration and destruction of a 
part of a bronchial wall and the neighboring lung-tissue. 
The wails of such cavities are, for the most part, com- 
posed of granulation tissue. Tubei'cular ulceration of 
a bronchus is a. common cause of cavities. 

Interstitial pneumonia and extensive peribronchitis 
are lesions in the course of whose development new 
fibrous tissue is formed in extensive bands. Contraction 
of the newly -prod need tissue always occurs in these 
bands. This will cause traction on the bronchus which 
is surrounded by the new growth, and will tend to dilate 
it. Large cavities are not made in this way unless, at the 
same time, adhesions have occurred between the costal 
and visceral pleura, which make the thoracic wall a 
fixed, unyielding point, from which the contracting 
tissue can pull. Cavities produced in this way are 
usually fusiform, but are sometimes angular. Chronic 
pleurisy, causing adhesion and the development of 
masses of connective tissue in the lung, beneath the 
pleura, sometimes produces bronchiectasis in a similar 
way. 

Symptoms. — As bronchiectasis is always a secondary 
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lesion, its symptoms must "be expected superimposed 
iipou those of the primury one. Often cnvitiea of small 
size or deeply locnted cannot be discovered during life. 
The characteristic physical signs of bronchiectasis are 
those of a pulmonary cavity. They can be best de- 
scribed in connection with tnbercuUr diseases of tlie 
Inngs. (See page 133.) Bronchiectatic cavities occur 
both in non-tiibercniar and tubercniiir tronbles. If the 
cavity is large, and especially if the secretions which it 
contains are thin, it is usually emptied periodically by 
coughing, and large amounts of expectorate are voided. 
A cavity can frequently l>e best emptied if a patient 
lies upon one side rather than the other, or assumes 
some position which enables the bronchus to drain it 
with thoroughness. To determine whether it is tubercu- 
lar or not, one must ascertain the precise character of 
the primary affection. 

Bronchiectatic cavities, if well drained by a bron- 
chus, may remain open and undergo little change during 
many years ; or they may gradnallj' increase in size nnd 
destroy the lung extensively. A bronchus may become 
permanently obstructed. The cavity is thus converted 
into a cyst. Its liquid contents may then be absorbed 
and its more solid contents transformed into cheesy or, 
finally, into calcareous matter. A contraction and dimi- 
nution in the size of s cavity frequently occurs, eape- 
cially when it is converted into a cyst by obliteration of 
the bronchus; but it may also occur whenever unusual 
air-pressure is not produceJ within it or accumulating 
secretions cease to distend it. A perfect restoration of 
a dilated bronchus to its natural shape and size never 
takes place. 

chronic inflammation within a cavity can be 
Htted by drugs, as chronic bronchitis always is. There 
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is no specific medicinal treatment for it. The objects 
should be to prevent increased air-pressure within the 
lungs, the accumulation of secretions in the cavities, 
and the extension of ulceration. The first of these is 
best accomplished by lessening or preventing coughing, 
and the second and third by medication which will lessen 
the formation of secretions and of suppuration.* 




Anatomy. — Emplij'sema begins with a dilatation of 
infiindibiiliir passages. As this increases the alveoli 
enlarge, their walls are stretched and finally torn. Tlie 
inrundibiilinn ami alveoli are thus converted into a 
single sniiiU cavity, whicli by gradual inflation becomes 
spheroidal. Pin-liead-sized sacks are thus formed. IT 
the stretching of the lung-tissue persist or inureiise, 
the elastic fibres in tbe infundibular walls atrophy and 
the walls rupture, ami neighboring sacks are thus made 
to communicate with one another and unitedly form 
larger cavities. It is rare that the cavities are larger 
than a pea or bean, but they may in exceptional cases 
be much larger. These anatomical changes are neces- 
sarily accompanied by destruction of capillaries. At 
first tlie capillaries covering the alveoli are stretched 
and narrowed. Later they are torn and destroyed. 
The vascularity of the empUysemiitons tissue is greatly 
lessened, ao that it is pale or slightly rosy. The vascu- 
lar changes lead to less and less perfect nutrition of the 
tissue, which in consequence becomes weaker and more 
easily stretches and tears. Prolonged stretching of 
the elastic fibres leads to a loss of elasticity in them. 
Tlie dilated alveoli therefore have gmdnally less ten- 
dency to contract strongly, and to assume a natural 
form, and to fultll their function of emptying the lungs 
of air that has been utilized i u them. 
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The lesion of empliysema mny be unilateral or bifa* 
eral in diatribntion, circumscribed or diffuse. Tbe 
anterior, median, and lower borders of tbe lungs are 
oftenest alTeuted, and the upper lobes oftener than tbe 
lower. Tbe deep liuig-tissue is rarely emphjsematoiiB. 
The lesion is nlmost confined to tlie siipei'ficial portion. 

EmpliyHema, wlien it ia extensive or generalized, 
makes the lungs unusually voluminous. Distension of 
the anterior and lower bordere causes tlie lung to c 
mor.e or less completely the pevicardinm, to separate it 
from tlie chest-wall, and to depress tbe heart and liver. 
When the tlioracic cavity is opened empJiysematouB 
lungs do not collapse. An incision in them will, how- 
ever, permit the air to escape. Tlie surface ia unusually 
dry. The lungs when compressed creak little or none. 
From the cut ends of bronchial tnbea muco-purulent 
matter can be expressed, for bronchitis more or less 
severe and extensive accompanies emphj-sema." Other 
Inng-lesions are frequently pi-esent, as emphysema is a 
secondary one. When the enlarged lungs crowd the 
heart downward, the diaphragm may be simultaneously 
depressed; tlie re fore, the liver and abdominal viscera 
may be pushed downward. 

Gatises. — It ia probable tbat emphysema can he pro- ■ 
dnced in several ways. If a lung is not properly 
nourished it becomes weak and emphysema is easily 
developed. This by many oljsei-vers is claimed to be 
the most important factor in forming the lesion. Wlien 
emphysema is generalized, as in old age, it un- 
doubtedly is the most potent factor. When it is 
cirOumscrilied it is chiefly the result of inflnence? 
acting mechanically. For example, In capillary bron- 
chitis the muco-piirulent plugs which may oliatriict the 
bronchioles ^>ermit air -to enter the iufundibula ^d 




alveoli, but as the exitiratory iict is less forceful than 
the inspiratory they do not permit thviii to be emptied. 
Tlie alveoli thus gradually l>eeome distended. When 
emphysema is compensatory it must also he tlie result 
of mechanical influences only. 

Emphysema is of very frequent occurrence in the 
aged. In them the lungs are not increased in volupie, 
but the alveoli are diateniled. It occurs oftenest in 
men. It is observed occasionally in successive genera- 
tions of a family, but this is probably a coincidence, and 
not ^idence of its heredity. Severe coughing is a 
common cause of it. By coughing the air witbia the 
lungs is placed under imusnal pressure, which of neces- 
sity stretches the lung-tissue. If coughing is frequent, 
clironio, and severe, it is especially apt "to produce 
emphysema. Tlie severe cough of pertussis or of chronic 
bronchitis may cause it. Small areas of emphysema are 
not uncommon in phthisis. Bronchiolitis, particularly 
if it is subacute or chronic, is especially liable to oause 
it. If one lung or one lobe is compiessod or consoli- 
dated and rendered useless, tlie opposite lung or neigh- 
boring lung-tissue will become distended and emphy- 
sematous. 

Symptoms. — If emphysema is circumscribed, often it 
cannot be detected by examination of the chest before 
death. If, as frequently happens, the anterior and lower 
borders only ar^distended, no subjective symptoms may 
be produced, but physical examination will reveal a 
diminlslied :irett of cardiac dullness, depression of the 
lirer, absence of apex-beat and distant cardiac sounds. 

If, however, the emphysema is generalized, the 
physical signs, as well as the subjective symptoms, are 
striking and distinctive. The thorax is abnormally en- 
larged. Its lateral diameter is greater IJjaii is natural. 
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The antero-posterior diameter is increased less. The 
spine is arched backward and the sternum forward. Tlie 
centre of the thorax especially is distended. This 
gives to the entire chest a barrel-shaped appearance. 
The intercostal spaces are constantly stretched, and the 
whole thorax maintains permanently the position of 
deep inspiration. The acts of inspiration and expiration 
are performed by lifting and lowering the whole chest 
by the unusual muscles of respiration. The unusual 
work thus given to the sterno-cleido-raastoid, and other 
respiratory muscles which are rarely used, causes their 
hypertrophy'. 

Vocal fremitus is diminished, especially in advanced 
life, when the thorax becomes rigid and the costal carti- 
lages ossified. On percussion, the area of pulmonary 
resonance is found to be permanently increased. The 
area of cardiac dullness is diminished or absent. The 
lower borders of the lungs remain distended, and the 
line of resonance does not move with the respiratory 
movements as it docs in health. Vesicular murmurs 
are feeble or wanting. In man}- cases the crowing and 
piping sounds, which are caused b}' the coincident 
bronchial inflammation, obscure all others. 

The apex-beat of the heart is invisible and usually 
cannot be felt. The cardiac sounds are not as loud 
as normal, especially' at the apex. The second sound 
over the pulmonary orifice is accentuated in cases of 
chronic emphysema. This is due to ob*struction to the 
pulmonary circulation which the destruction of capilla- 
ries causes. Cardiac murmurs are rarely developed, 
but if thov exist they are due to dilatation of the heart. 

The most prominent subjective symptom is dyspncea. 
It is wantiuij in mild cases and when the lesion is circum- 
scribed but is often very great. The vital capacity of 



the lungR is greatlj- lessened j therefore, less oxygen is 
furDiahetl to tUc blood. The destruction of piilmounry 
cjipillaries also interferes with the blood's aeration. 
These are the irapurtaiit causes of dyspnoea. The ex- 
piratory power ia greatly lessened, because of the im- 
mobility of the ribs and loss of liuig eiiistieity. 

Whenever dyspnoea is great cyanosis develops. It 
ia rare that the causes of dyspncea just mentioned are 
sufflcientto produce much cyanosis; but, if bronchiolitis 
is extensive and the tubes much obstructed, it is com- 
mon; or, if the lieart-iniiscle become weak and passive 
engorgement develops, it is very evident. Death usually 
is caused by oedema of the lungs or heart- weakness. 

The disease has an indefinite duration. If not 
severe it does not much interfere with life-work, but 
when severe causes chronic invalidism. In itself it 
rarely leads to fatal results, though it increases very 
greatly the danger to life when otiier diseases attack its 
victims. Tlio [irognosis, therefore, depends upon the 
nature and severity of accompanying diseases. 

Treatment. — The causes of emphysema should be 
removed whenever possible, and if it has not been of 
too long stivndiiig recovery then becomes probable. 
Many cases of bronchitis wliich cause it are curable. 
Compression of the lung from pleural effusions, which 
provoke emphysema of tlie opposite lung, is often 
capable of relief. Many other causes of it are remov- 
able. 

The treatment of chronic cases must embrace a. care- 
ful regulation of habits, so that as good general health 
can be maintained as possible. Tonics, such as strych- 
nia and quinine and iron, are invabuible whenever tissue 
enfeebleraeiit or degenerative changes are prominent 
factors in the causation or maintenance of the lesion. 
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They must be employed for long periods of time. The 
best results are usutilly obtained by occasional changes 
in the preparations which are used. Iodides do much 
jjood when chronic bronchiolitis is the cause of the 
emphysema. 

Chronic emphysema of long standing results in an 
absolute loss of elasticity in the affected portions of the 
lungs, and a degree of alveolar and capillary destruc- 
tion which is irreparable. In cases less in degree and 
duration the elasticity can largely be restored by train- 
ing the lungs to contract and expand. This can be 
accomplished by pneumatic apparatuses of various 
kinds. Exhalation into rarefied air will cause partial 
collapse of the alveoli by withdrawing from the lungs 
an unusually large amount of their contents. l^y 
repeated exhalations of this kind the lungs are made 
forcibly to contract and expand to a normal extent, and 
gradually a habit of approximately normal respiration 
can be acquired. Very great temporary relief to dysp- 
noea can always be obtained in this way. As the loss 
of lung elasticity is largely the cause of the prolonged 
distension, considerable relief is often obtained by 
wearing continuously a broad elastic band about the 
thorax. It gradually increases the force and deepens 
expiration, and thus enlarges the vital capacity of the 
chest. 




Atelectasis. 



Anatomy. — T!)e psirt of lUe hing whicb is collapsed 
13 usimlly depressed below the aiirface of the rest, is 
ADgiilAi-, uneven, nnd brownish or bluish red, Jf tlie 
atelectasis is of long dnrutioti, it may be grayish in 
L-olor. An entire tting may be collapsed, but inmost 
cases a part only is affected. The atelectatic portion is 
hard, niiil feels librous when tlie lesion is chronic. It is 
leatlierv or brittle. It does not crepitate. If com- 
pressed, no air can be squeezed from the cut snrface, 
although mucous generally can be from the bronchi. 
TLe affected tissue sinks in water. At first, the alveoli 
appear smaller than normal, more angular, and some- 
times quite flattened. The capillaries are usually visible 
as swollen and tortuous vessels. Later on, the epithe- 
liai ceils are loosened from Lhe alveolar walls, and 
degenerate. The connective tissue is thickened hy 
hyperplasia of its cells. The capillaries become less 
swollen, and the outlines of the alveoli less evident, 
because more and more collapsed and contracted. On 
account of these cirrhotic changes the capillaries are 
less permeable, and the incTOased l>lood-tension thereby 
produced in the pulmonary artery leads, in extensive 
and chronic cases, to liyt>ertrophy of the right ventricle. 

Cause. — Atelectasis is commonly caused in four 
ways: 1. It is congenital. The affected lung or por- 
tion is then uninllnted. This condition may gradnallj' 
be corrected, or remain a permanent one. It occurs 
Oflenest in premature, prolonged, or difficnlt births. 
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2. It is due to absorption of the air from the alveoli. 
This occurs oftenest when the small bronchi are ob- 
structed by mucous plugs, the result of bronchiolitis. 
Fresh air cannot enter* the obstructed tube, and, there- 
fore, the air that is held in the unventilated alveoli is 
slowly absorbed by the blood. The oxygen is first 
taken up, and then the carbonic-acid gas and, later, the 
nitrogen. Obstruction of large bronchi by swollen 
lymph-glands, tumors, etc., which rarely occurs, is also 
followed by absori)tion atelectasis. 3. Compression 
atelectasis is usually due to pleuritic effusion, pneumo- 
thorax, tumor of the pleura and lung, rarely to pericar- 
dial effusion, dilated heart, or aneurisms. Other causes 
are : mediastinal growths, deformity of the thorax, 
abdominal tumors, and ascites. 4. The last form Is 
known as marasmatic atelectasis. It is the result of 
the great debility which is produced by wasting dis- 
eases, such as'tuberculosis and typhoid fever. 

Congenital atelectasis usually occurs in the base of 
the lungs ; not very un frequently in the anterior lower 
borders, and rarely at the apices. Absorption and 
marasmatic atelectasis also occurs oftenest in the lower 
part of the lungs. The part affected in compression 
atelectasis depends entirely upon the location and char- 
acter of the cause. 

Symptoms. — If congenital atelectasis is extensive, 
the child will breathe superficially, and with unusual 
rapidity. Often a soft, murmuring noise is produced by 
respiration. The child will refuse the breast. Its face 
will be gray or livid, the pulse quick and weak. Death 
may result from suffocation. Twitchings and even con- 
vulsions often precede the termination of life. If the 
collapsed areas are extensive, the lung and even the 
thorax may be retracted, but the}- are rarely of sufficient 
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size to cause dullness on percussion, broucUialbrentliiug, 
or otlier signs of coiisolidntion. 

In acquireil atelectasis the symptoms ai^ the same 
in kijid, but tiiey are frequently transitory, as compen- 
satory emijliysema usually accompanies them. When 
colla[)se first occurs, tine crepitant rales can be heard. 
If the air bas only been jjartly removed from the affected 
parts, tympanitic resonance may be audible. If the air 
is altogether ubsorbed, and tlie area is at least one and 
one-half iuches in surfiice-nreu and two-thirds of an inch 
in thickness, dull iiesscftu be detected, ami broucho-vesie- 
ulnror in larger areas bronchial breathing and increased 
vocal fremitns can be heard. If the conditions are 
present which lead to hypertropby of the right ventricle, 
the second souud over the pulmonary artery will be ac- 
centuated. Fercussion may demonstrate enlargement 
of tlie beart to the right, and substernal pulsatious will 
be evident. 

Trealmenl. — If the cause of atelectasis can be re- 
moved, deep breathing, pulmonary gymnastics or inhala- 
tions of com[)resaed air maj', singly or comiiined, re- 
expand the culla|>3ed tissnes, but if the ci)11a[)se has 
lasted long enough to have caused cirrhotic changes and 
obliteration of the alveoli, recovery is impossible. If 
tlie atelectatic areas are not too large, emphysema may 
fully compensate for them. 
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CHAPTER TI. 
H^MoRBliAoic Infarction. 
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md Anatomy.— MiemorrliRgic inffirctB in tbe 
lungB are jMssible, because the piilinoiifti-y arterioles are 
terminal. An emljohis, which will produce them, may 
be derived either from the veins of tlie body or from the 
right side of the heart. Fibrinous t-lots are not uncom- 
monly formed in the right ventricle when it is diluted, 
and in the veins when they are inflamed. The infarcts 
may form in any pnrt of tfjc lung, but thej- are oftenest 
observed near the surface nnd in the lower part. 

If an einboluB obstruct an arteriole, the circulation 
vill cease beyond it. The pressure is, therefore, nothing 
in the artery bej'ond the obstruction. The lilood now 
flows l«ick into the arterioles from the capillaries, and 
even from the veins, and engorges the area supplied by 
the obatructeil artery. The blood extraviisating into the 
pulmonary tissue* and alveoli consolidates the lung at 
this point. The solid masa is conoidal, with an apex at 
the point of embolism and base usually at the pleura. 
Infarcts vary in size from a cherry-stone to a hen's egg, 
and rarely are larger. They can usually be seen through 
the pleura as dark, purplish, slightly raised masses, 
which feel firm to the touch. The pleural surface is 
naually congested and covered with more or less fibrin. 
When cut throngii, the conical shape of an infarct be- 
comes evident. At first its surface ia purplish red. If 
resolution take place it becomes reddish brown, a rusty 
color, or even grayish, with an excess of brownish-black 
pigment. Under the microscope there is seen at first 
(70) 
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only a mass of blood in tlie alveoli and iQiig-tiaeue. If 
resohition oucur, wliite cells become more iiiimerouB 
and the red ones disintegrate, and tliere!>y form pigment 
grannies, wLicli are clepusiteil in tlie interstitial tissnes 
or absorbed into it. Tlie interstitial tissne is thickened 
and a permanent tongliening and pigmentation of the 
lung resnlts. The air once more enters the air-cells, bnt 
they expand and contract imperfectly, becanse of their 
thick walla. The arterial embolus may also disappear, 
but usually it leaves a thickening of the artery's wall at 
the point of embolism. The permanent pigmentation 
gives the cirrhosed tiasne a brown or slnte color. If 
resolution is (lela3-ed, and especially if the infarct ia 
large, a part of the Inng-tissiie may be destroyed, being 
liquefied and converted into an odorless, brown pulp. 
This either finds its waj- into a bronchus and is expec- 
torated, or it is absorbed and the cavity obliterated by 
cicatrization. In rare eases the cells and the tissue in- 
volved in the infarct disintegrate slowly, dry, and are 
transformed into a caseous and cretaceous mass, which 
is surrounded by a fibrous cajisule. IF the embolus con- 
tain pyogenic matter an abace.ss is the result. Pleuritic 
adhesions may form over infarcts. 

An infarct is not caused whenever there is an embo- 
lism of a pulmonary artery. Sometimes death occurs 
before it can be produced. Sometimes collateral cir- 
culation by the capillaries or communicating arteries 
may prevent it. 

Symjili'Tiw. — Infarcts m.ay exist and produce nosj-mp- 
toms. Embolism of the large arteries may cause sudden 
death, or when this does not happen sudden and great 
dyspncBaand thoracic oppression may be felt. The most 
cbarncteriatic symptom is hsemoptysis. The expectorate 
may be mixed blood and mucus, or consist almost en- 
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tirely of dark blood. Tlie haemorrhage raa}- last a few 
hours only or several days. Pleuritic pains maj- also be 
felt. If the infarct is small or deeply seated, physical 
examination will afford no positive information. Pleu- 
ritic friction-sounds are sometimes hetinl. If the infarct 
is larger and superficial it may produce an area of relative 
dullness on percussion, and crepitant rales, or bronchial 
respiratory sounds may be audible over it. Fever may 
be absent or present. A diagnosis will depend upon the 
existence of a cause for embolism of the lungs and upon 
the occurrence of haemoptysis. The prognosis depends 
upon the primary disease, the strength of the patient, 
and character of the embolus. If the malady complicates 
heart disease it is rather unfavorable, for it signifies 
weakness of the right ventricle. 

Treatment, — Wlien the causes of embolism of the lung 
exist, bodil/ rest is essential for its prevention. Treat- 
ment must be symptomatic. Pleuritic pains may neces- 
sitate the use of anodynes. The primary disease re- 
quires special treatment. Resolution is best assured by 
removing the primary disease and maintaining a good 
circulation and good general nutrition. 



CHAPTER VII. 

Hypostatic and Passive Congestion. 

Causes of Hyjxistatic Congestion. — Hypoetntic con- 
gestion ia a secondary lesion oF frequent occurrence. 
It develops wlieu tlie venous circulatiou through the 
lungs is impeded hy iin eiifeebleil heart's ftctiou, and 
when, through the prolonged retention of one position, 
the hlood stagnntes in the veins. It is the prolonged 
retention of the recuiuhent posture tliut usually causes 
it to develop in the posterior and lower part of the 
lungs. The enfeebled heart is uPtenest the result of 
wasting illness, such as typhoid fever and suppuration. 
Fractures and paralysis may also cause tile essential 
weakness and dorsal deciibitiiB. Impediments to respi- 
ration, such as pleuritic adhesions and thoracic de- 
formity, or compression of tiie lungs by distension of 
the abdomen, increase the tendency to hypostatic con- 
gestion. 

The capillaries and veins nre distended, and impart 
to the affected tissue a purplish and often almost a black 
hue. The alveoli are filled with serum. A few blood- 
corpuscle* find tlieir way into tliem. The epithelial 
cells are cast off and become granular. If the lesion is 
quite persistent the alveoli contain large nnrabera of 
these cells, and closely resemble those consolidated by 
catarrhal pneumonia. Under such conditions the lungs 
become heavy and firm. They do not crepitate. Atelec- 
tasis and pulmonary cedema are often associated with 
hypostatic congestion. 

Symptoms. — This lesion may persist for days or 
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weeks, or disappeav in a few hours. Il is readily over- 
looked if attention is concentrated too closely on the 
primary disease. In diseases in which it often occnrs 
(especially typhoid fever) it should lie guarded against 
and watched for. Frequently rapid respiration ia the 
only symptom which suggests its existence. If the 
lesion is extensive it may cause cyanosis. Cough is 
not often present; when it is it maybe accompanied by 
a mucous, mnco-puruient, or even purulent expectorate. 
Fever is not caused by iiypostatic congestion unless in- 
flammation supervenes. Percussion over the posterior 
thoracic surface will usually at first give a tympanitic 
resonance, because of the relaxed condition of the Inng. 
In more chronic cases various degrees of dullness exist. 
At first fine, moist rales are heard, and the respiratory 
sounds are often feeble. Laterthe sounds become bron- 
chial and consonant. Increased vocnl fremitus is then 
demonstrable. These phj-sicn-l signs are those of con- 
solidation of tlie lung, and, therefore, the same as those 
of pneumonia. It is to be distinguished from the latter 
disease chiefly by the history of its development, its 
secondary character, and by its usual bilateral distribu- 
tion. (Edema rarely produces consolidation, and usually 
causes the r^les to be more widely diffused. A positive 
diagnosis is at times impossible. The prognosis is grave, 
though by no means hopeless. 

Treatment. — Themost successful treatment is prophy- 
lactic. It con&ists in frequently shifting the patient from 
side to aide, and thus preventing the gravitation of blood 
to any one part of the Inngs; and in administering a 
cardiac tonic, such as digitalis. In febrile cases spong- 
ings and baths maintain a better peripheral circulation, 
by creating a greater degree of arterial tone, in conse- 
quence of which a better balance is maintained between 
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the ailerial and the venous blood. Wlieii tlie lesion is 
once estabtislied the snme care must be inaintaiDed to 
prevent its inci-ease. But the carbonate and cbloridc 
of ammonLiitn are now useful, botli as cardiac stimulants 
nnd as expectorants, if there is an accompanj'ing bron- 
L-hitia. Coil iiter-ini tan ta will temporarily relieve tbe 
congestion when it (irst occurs. 

Causes and Analomi/ of Passive Congestion. — Brown 
induration, or chronic venous hyperiemia, is difficult to 
diagnose with certainty. It may be suspected whenever 
there is much dyspnosa accompanying heart diseases. 
It is, however, only one of several factors causative of 
dyspnoaa. When the lungs are examined, the pleural 
surface is usually, at least in places, reddish purple, and 
the interlobular septa are evident, because they are pig- 
mented by a dark-blown coloring matter. Generally 
Blight emphysema exists here and there. The lungs feel 
bard and dense, especially in places, and mostly about 
their bases. The cut surface permits a reddish-brown 
fluid, mixed with air, to exude. It is redder than nor- 
mal, though not bright, but a brick-red. The pleura nnd 
interlobular septa are unusually thick and contain much 
of the red pigment. Under tbe microscope the alveolar 
walla are seen to be unusually thick. The capillaries 
are enormously distended and very tortuous. Their 
walla are thick. The blood-corpuscles completely fill 
them. In the alveoli there are many red corpuscles and 
large cel!a,which contain large granules of golden-brown 
pigment. In the alveolar walls the same pigment can 
be seen, but usually it is a little darker in color. Where 
the lungs are most dense the alveoli are most filled with 
■such cellular contents. 

This lesion is developed by a venous stasia, which, 
slowly dilating the veins and then the capitiaries, causes 
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finally a moderately copious serous exudation in tbe 
alveoli, and some hsemorrhage. It is thus that the red 
corpuscles and serum are expressed into the alveoli. 
The epithelium is soon detached and almost wholly 
lost. The white corpuscles take up the pigment-gran- 
ules which are foriiied by the disintegration of the red 
cells. They increase in size, and tlius form the large 
pigmented cells that have been described as a part of 
the contents of the alveoli. Some of the pigmented 
cells find their way into the lymph-channels and deposit 
in them their coloring matter Minute haemorrhages 
from which pigment is formed occur in the pleura and 
interstitial tissues. The small bronchi are greatly con- 
gested. The walls of the distended vessels are thick- 
ened. The mucous membrane is somewhat swollen, and 
man}' epithelial cells are loosened. 

Symptoms. — The changes in the bronchi and conges- 
tion of the alveolar vessels, which diminishes the air- 
spaces ip the lungs, are important factors in producing 
dyspnoea. The partial filling of the alveoli with serum 
and cells diminishes the lung-capacitj'. The slow and 
imperfect pulmonary circulation causes a lessened oxi- 
dation of the blaod, and also contributes to produce 
dyspnoea. 

Anything that obstructs the pulmonary vein may 
cause this lesion. All forms of valvular disease of the 
heart may do it, but oftenest it is a mitral stenosis that 
does. It is a peculiar and not well-explained fact, that 
iu one case brown induration will be developed to the 
fullest extent, and in another, with apparently the same 
causes and conditions present, it will not exist. Often, 
in these cases, exaggerated or puerile respiratory sounds . 
are heard during life. If the large pigmented cells can 
be found in the sputa, a positive diagnosis may be 
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made. Red blood-cells are also sometimes seen in the 
sputa. The pigmented and blood cells rarely color the 
expectorate. 

The prognosis depends upon the primary heart- 
lesion. Treat^ient must be addressed entirely to the 
latter. 



CHAPTER YIIL 

Pltjioxart (Edema. 

Anaiomy. — ^The aDatomical changes which are char- 
acteristic of oedema of the luDgs are enlargement of 
them and increase in weight. They are often very pale 
in color, but ther may be congestetl. They do not col- 
lapse when the thoracic caTity is opened. When pressed 
between the fingers pits remain, as they do in other 
cedematons tissue. When a lung is incised an abun- 
dance of serous fluid flows from it, which is usnallj 
colorless, but may be either pink or red, according to 
the degree of congestion that exists. The fluid may 
or ma\' not be frothy. When only a part of a lung is 
involved in oedema, it is the most dependent part. If 
circumscribed inflammation of the lung — as croupous 
pneumonia — exist, it is often found to be bordered by 
a zone of oeflematous tissue. 

Symptoniit. — The s^-mptoms of oedema of the lungs 
which are of diagnostic value are not developed unless 
the oe^lema is consi<lerable in degree. (Edema is often 
the immediate cause of death. It may develop with 
great rapidity and produce fatal results in a few hours, 
or may develop more gradualh*. Wlien oedema is the 
outgrowth of other lesions of the lungs, pathognomonic 
symptoms are often wanting. (Edema of the lungs 
does not cause fever. 

Persistent dyspnoea is one of the most striking 

symptoms which it produces. As it becomes greater, 

cj'anosis develops. The lips and finger-nails become 

purplish, and the skin ashen, iisuallj' cool, and batb^ 

(79> 
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with pcrs^ii ratio II. Coiigliing occurs with more oi' less 
frequency, and cunsiJentijle or, sometimes, very htrge 
quiiutities of serous flLLid sre expeetorHteil, which may 
ur may not Ite frothy, pink or colorless. The abundant 
expectoration itsunlly does nut continue long, for, as the 
lungs beeoine more nnd more completely filled and the 
blood cyanotic, mental dulluess develops, which grad- 
ually pttsses into somnolence. This hebetude ciiusee a 
oesaation or diminution iu the frequency and strength 
of the cough. Under such circumstances the fluid 
gathers in the thioat nnd cnuses a coarse rattle there. 
Reapiratory movements become more nnd more shallow, 
then a little irregular, and finally they cease. 

If a physical examination of the chest is made, the 
reepirntory inovemeuta will lie observed to be rapid and 
shallow. Unless the cedema is due to a localized inflam- 
mation which is in one lung only, the respiratory change 
will be found alike on both sides of tlie chest. This 
symmetrical distribution of physical signs is especially 
characteristic of the tedeina which accompanies heart, 
renal, and general diseases. Palpation reveals no ab- 
normality. Percussion reveals a normal resonance, or, 
frequently.asenii-tympanitic resonance. Moist rales are 
abundant. At first, they are fine; later, coarse, A diag- 
nosis is possible only when we (Ind dyspntea, cyanosis, 
an abundant serous expectorate, and a cause for cederaa. 

Causes. — Rarely, cases of oedema of the lungs are 
observed which develop rapidly, and for which no ade- 
quate explanation can be given. They are sometimes 
termed idiopathic (Edema of the lungs, serous apoplexy, 
or serous puenmonin. Exposure to cold is an alleged 
cause, bnt we have not positive proof that it is one. 

Localized inflammations are a cause of circumscribed 
oedema, which occasionally sprea<)s and involves an en- 
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tire lung, or lioth of tliem. Tliia li:i])pt;na not iiifre- 
qiieutly in ciises of criipoiia pneumonia, and reJema then 
becomes tUe immediate (.'(luse of deiitli. Often pul- 
monary oedema is n part of general fflilemn, sutli as 
complicates heart and renal diseases. Mitnil-valve dis- 
ease is espeeiallj' apt to lead to pulmounry mdema, lint 
all cardiac diseases that are accompanied by dilatation 
of the heart and weakness of it are liable to precipitate 
cedema of the lungs. The cardiac weakness which re- 
sults from prolonged fever or other wasting disease is 
frequently the cause of pnlnioimry cedema. The lesion 
is also caused by the paralysis of the left side of the 
heart, which occasionally occurs just prior to death. 
We find, tlien, npon postmortem examination, redema 
of the lungs, although no symptoms of it existed prior 
to death. When it accompanies renal affections, it is 
due in part to an enfeebled circtilation and in part to 
an impoverisbment of the blood. 

Trealmenl. — The most successful treatment is pro- 
phylactic, and should be tised when causes of o^ema 
exist. When the lesion is established, esjiecially if it 
involve the lungs extensively, it is rarely amenable to 
treatment. A prognosis in such cases must beguarded, 
and the immediate danger to life recognized. 

Prophylactic treatment must vary with the cause 
which exists. In fevers oedema can be aToided by fre- 
quent changes of position which will prevent hypostatic 
engorgement. Cardiac tonics, such as digitalis and 
Btr3'cbnia, should be administered when tlie heart is 
feeble and the blood-vessels relaxed, to counteract these 
conditions. Frequent spongings of the surface of the 
body stimulate the circulation, .ind maintain a better 
tone in tlie peripheral vessels. It is also an important 
aid in maintaining a good general circulation. 
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. t'ardiao and renal diseases, when general cedema 
1b extensive and pulmonary cedema must be anticipated, 
diaphoresis, dinreaia, and catharsis lire iiBcful modes of 
treatment, as lliey lessen the general Ledema. Heart 
tonif3 are naiially necessary. 

In the so-called idiopathic cases veneaection has 
been found to do temporary good. It sliould be fol- 
lowed by tlie administration of digitalis, strycbnia, and 
ergot,— agents which will maintain a vigoroua action of 
the heart and a good degree of vaaenlar tone. 

If oedema of tlie lungs imist be treated after it has 
developed, reliance must be placed upon digitalis, strych- 
nia, and ergot. I have seen such good results obtained 
from the inlialation of oxygen in tbese cases tliat I be- 
lieve it should always be tried if tlie gas can be obtained. 
During the last winter I saw, in consultation, a woman 
just delivered of a child and simultaneously attacked 
by pneumonia. In a few hours extensive tedema of the 
lungs developed and tlireateiied immediate destruction 
of life. Sbe labored severely for breath, was cyanotic, 
covered with cold perspiration, and almost pulseless. 
Oxygen was administered by inhalation for several 
minutes every half-hour. The cyanosis disappeared, 
the labored bre'athing lessened, the skin became warm, 
and the pulse full, firm, and steady. So prompt and 
decided w;is the improvempiit that the treatment was 
persevered in and life nndoubtedly prolonged for Be vend 
days. Oxygen inhalations will undoubtedly enable ns 
to save some cases that wonld otherwise prove fatal, by 
maintaiidng life for a few hours or days, until a turning- 
point in the primary disease can be reached. 
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CHAPTER IX. 
Catarrhal Pneumonia. 

Causes. — This disease may be acute, subacute, or 
chronic in its course. It is secondary to others ; most 
commonly to bronchiolitis. It is a frequent complica- 
tion of infectious fevers. Measles, diphtheria, influ- 
enza, and whooping-cough are complicated by it with 
especial frequency. It is rare except in childhood and 
old age. Debility predisposes to it. It is one of the 
usual lesions in chronic tubercular diseases of the lung. 
Pneumonic nodules are often built up around miliary 
tubercles. 

Anatomy. — Catarrhal pneumonia is characterized by 
the development of solid nodules which may be scatr 
tered through the lung. They varj^ in size from a pin- 
head to a walnut. Large nodules are produced by the 
coalescence of the smaller. In number they may be few 
or almost countless. They are most frequently formed 
along the posterior part of a lung, and are more numer- 
ous at the base and gradually less toward the apex. 
When they exist the surface of the lung is not quite 
even. The superficial nodules cause depressions in it. 
Over the nodules there is often pleuritic inflammation. 
They can be readily felt as hard, compact bodies. If a 
section is made through one it appears purplish in the 
early stages and grayish yellow later on. The surface 
is dry and granular. Thev contain no air, but a yellow- 
ish or brownish fluid can be scraped from them. Around 
the nodules the lung is often slightly emphysematous. 
A bronchiole forms the centre and focus of each nodule. 
(82) 
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From it a miico-piirulent plug can be squeezed. Many 
Biipiiose tliat the infliiininatioii wUicli causes tlie noilules 
oi'igiimtcs fi'om driiwiiig into tlie lung detritus and pus 
from iiifliimed broncbi; otliera l«lieve tliat the inflam- 
mation extends by continuity from tlie broticliiolea to 
the lung. The latter seema the most probable ex- 
planation, although the IcBion may at times be produced 
in both ways. 

The central bronchiole in €ach nodule will be found 
to be filled with desquamated epithelium, granular mat- 
ter, pus-cells, and mucus. Its wall will be found 
tliickeueit and infiltrated witli round cells. The adjoin- 
ing alveolar walla are similarly affected. Toward the 
margin of the nodule the alveolar walls are less and lesa 
thickened. At first the alveoli are filled with serum and 
the capillaries engorged, but soon the alveolar epithelium 
becomes granular, is cast off, and helps to fill tbe air- 
cell. Leucocytes are also abunilaut, especially in the 

" alveoli nearest to the central bronchus. Occasionally 
red corpuscles may be seen forming part of the contents 

-of the air-spaces. Tbey are usnally observed in tbe 
earlier stages. In tbe air-sp^es nearest to the central 
bronchus, fibrin is also observalile when consolidation 
first occurs. In the alveoli at the periphery of tli* 
nodule the consolidation is due almost entirely to tbe 
abundant and closely -packed, large, oval, epithelial cells 
which fill them. In these alveoli the process is purely 
a catari'biil one, while nearer the eentnd bronchus the 
inflammatiou is accompanied liy rouud-cell InBltratitin. 

As catarrhal pneumonia ia almost uniformly a com- 
plication of some form of brouchitis, the anatomical 
changes within the bronchi, characteristic of their in- 
flammation, are to bo expected coiucideutly. The pneu- 
monic nodules may undergo resolution. The contents 
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of the alveoli will be absorbed, and complete restoration 
may take place. Instead of resolution occasionally the 
contents of the alveoli become dry, the cells degenerate ; 
finally, the alveolar walls degenerate, and the whole is 
transformed into a fine, hard, dry, grayish, cheesy mass, 
which may remain unchanged indefinitely. 

Symptoms, — A positive diagnosis is often impossible. 
Catarrhal pneumonia is so uniformly a complication that 
it is frequently obscured by the primary disease. It is 
rare that it is ushered in by a chill or any other noticeable 
phenomenon. When it develops, the symptoms of the pri- 
mar}' bronchitis are usually intensified. Cough is gen- 
erally drier, often more painful, and occasionally accom- 
panied by slight pleuritic stitches. Respiration is more 
rapid. lu severe cases dyspnoea is marked, and cyano- 
sis may develop. General prostration is great. The 
temperature is higher than in simple bronchitis. In the 
latter it rarely rises to 103° F., while in catarrhal pneu- 
monia it often exceeds this. It follows no definite type, 
but is usuall}'' remittent, the morning temperature being 
nearly or quite normal. Deflervescence takes place 
slowl}^ In children, breathing is often painful, and 
accompanied by moanitlg. The thorax is tender. No 
characteristic physical signs are developed unless the 
nodules coalesce into patches of at least two inches 
superficial area and of two-thirds of an inch depth. 
Then the usual evidences of consolidated tissue can be 
found; increased vocal fremitus, bronchial respiration, 
and dullness being.the most important ones. The lesions 
are usually discoverable in both lungs at the same time. 

A probable diagnosis can bo made in the course of 
bronchitis if the temperature is abnormally high, the 
breathing unusually quick, and the prostration much 
greater than is to be expected from acute bronchitis. 
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If the clieat is tender, and pleuritic stitches are felt 
iluriiig brenthing or cougbing, the iirobability is still 
greater. A oerliiiiity in the diagnosis eiiu be felt if,in 
addition to these symptoms, patches of consolidation 
can be demonstntted. 

The disease often runs a very acute comae, lasting 
only a few hours, or two or three days. Frequently it 
pursues a subacute course, and may last for two or three 
weeks. When it accompanies measles, it is inclined to 
be acute ; when whoop! ng-coug:h, subacute. 

Ti'eatmenl. — The treatment ia the same as would be 
employed in capillary llronehitis. Move attention must 
be paid to the maintenance of strength. Food in its 
simplest forms must be administered regularly. The 
Leait's streiigtii must be preserved by the administra- 
tion of digitalis, stroplianthus, and similar tonics. The 
carbonate of ammonia, camphor, and otiier diffnsibie 
stimulants are required when the heart flags. The rules 
for their administration are practically the same .'vs in 
treatment of croupous pueuuioiiia. (See page 101.) 'I'o 
stimulate deei>er breathing when it is shallow and cya- 
nosis is developing, aid can be derived from douches and 
sponging of the skiu of the body, especially with alter- 
nating hot and cold water, FomeDtations so prepared 
as to envelop the whole chest often relieve dyspueea aud 
cough, and contribute to the well being of tbc sufferer. 

The prognosis must always be guarded, and the dis- 
ease loolfed upon as dangerous. It is very fatal; from 
one to two-thirds of all cases die. 




CHAPTER X 

Croupous P!csnfONiA. 

Nature and Causes. — Croupous pnenmonia maj be 
definei) as a fibrinous indamniation of the Inngrg, affeet- 
ing simultaueiuisly large areas and accompanied bj 
fever. The exact nature and mode of causation of this 
disease form unsettled questions. It resembles €108613' 
an infectious disease, and without much doubt is one. 
As in other infections diseases, its general symptoms 
are not correlateil with the local inflammation. For in- 
stance, the fever, often the delirium, and the rapidity of 
respiration cease suddenly, and before consolidation 
has disap|>eared from the lungs. It also resembles them 
in that it occurs epidemically and endemically. It has 
rarely been found to he tlie c:uise of death in infants who 
are born wliile their mothers are suffering from it. There 
is also much, though not conclusive, evidence that 
micro-or«:anisinji are its excitinsr causes. Several micro- 
organisms are capable of producing fibrinous inflamma- 
tion of the hintrs. Xo one form is found to unifornilv 
accompany pnenmonia. The pnenmococcus of Fried- 
lander was the first form carefully studieil, but it is not 
observed as often as Fraenkel's coccus. Seibert believes 
that the latter is the usual cause of sthenic pneumonia, 
or of those cases that run the classical course, and that 
the former is tiio common cause of those which run a 
prolonged and more typlioid course. Eichhorst thinks 
that seconilary pneumonias are not the result of super- 
imposed infection, but of the infectious agent of the 
primary disease. For example, that in tj'phoid fever 
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and measlea, tlie caiine of tlieae ilisenseB ia the cause of 
the piieumoma wliicli may coniplicftte them. It miiBt he' 
admitted, however, tliat as jet our knowledge of the I'e- 
liitionsliipof microoi'gaiiisma to croiiiioiis pueumonia is' 
not definite. It is pi-obable tLat tbe cases now known' 
as croiipons pneumonia constitute wbat from- an etio-- 
logical stand-point might be regarded as several dis^- 
liiiot diseases. Tlie ujicro-orgnnisms sunposed to eanae 
croupous pneumonia are fretpiently found in the pleuRtl,- 
periciiRlial, niid ntoningeal exudates that result tiota 
complicating inflammations. 

Pneumonia resembles a general disease, in that its 
coui-se ia cyclical, tliat its geneml symptoms are not 
correlated to the local ones, and that it is endemic and 
epidemic. Tlie genci-al symptoms are undoubtedly due 
to a poisoning of tbe system by some chemical substance 
or substances produced by the local iuHammation of the 
Inngs or tlie micro-organism that causes it. In tliis re- 
spect there is a strong analogy between the disease and 
typhoid fever. (See Pliysiolog. Act. Typhoid Poison, 
etc.) Whiit may lie tbe nature of the [wison or poisons 
is not known. Tlie recent resciirclrea of R«ger and 
Oanme upon tbe toxicity of the urine open the way to a 
better knowledge. They found that during tbe period 
of pneumonic fever the urine contained only a third or 
fourth as much of toxic matter as is normal, and that at 
the time of crisis it suddenly augmented to more than 
normal, or at least to the normal amount. This wouhi 
suggest that the poison which produces the general 
symptoms is not eliminated fur a time, and that, when 
it ia, they cease. The toxic ingredients of tbe urine are 
certainly not any of its well-known constituents. 

Anything that lessens vitality predisposes to the dis- 
ease. Bad hygiene and debility from other kinds of ill- 
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ness are predisposing cniiees. Excessive tise of ftlcohol 
not only increases tliegravity of the disease, but greatly 
augments aD individual's siiaceptibility to it. 

Pneumonia occurs in all parts of tlie world. The 
statement lias been generally repeated since Drake first 
made it, that it is most prevalent in the aoutlieru third 
of this country, and least in the northern third. By a 
recent review of statistics, N. S. Davis, Sr,, lias found 
that it is most prevalent in the middle third and least in 
, the southern. 

It varies much in prevalence at different seasons. 
In large cities it is endemic, although, at least in the 
northern cities, primary croupous pneumonia is rare in 
summer. In Chicago, and other cities (vilU a similar 
climate, it is most prevalent from December to March, 
and much the most prevalent in December and January. 
Some years it is epidemic. Its severity also varies 
from year to year. It is most prevalent during or im- 
mediately following intense iind penetrating cold weather. 
A moist, cold air will provoke an increase of all kinds 
of respiratory diseases. 

Individuals in every period of life are liable to 
attacks of croupous pneumonia. It is, however, most 
prevalent during youth and the first half of manhood, 
and is rare in infancy. It is commoner among men 
than women. It has been claimed to be contagious, but 
observations are not numerous enough as yet to prove 
that it is so. Although often exposure to cold is appar- 
ently a cause, in very many cases such exposure cannot 
be traced. It is a disease, like bronchitis, erysipelas, 
and rheumatism, that strongly predisiwses to renewed 
attacks. Wounds that can be regarded as causative 
occur in a very small proportion ofcases. I have a 
few times known an injury to cause pleurisy and a slight 
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piilmonnry liremorrbage, whicli wfta followed, iu two or 
three daya, by piieiimoiiia. Tile injured luiig-tissue was 
undoulitedly tlie focus of the pneumonic iutiammation. 

Anatomy. — Eit)ier of the lungs and any part of them 
mny be affected. Usually au entire lobe or lung is 
involved. Tbe lower lolje upon the right side is most 
frequently the seat of pneumonic inflnnimntion. Not 
nnfrequeutly one lolte or one lung sl'ter the oLher is 
attacked, and, tlierefore, upon tbe post-mortem tuble we 
find difTerent parts of tbe luugs exhibiting simultane- 
ously the characteristic appesimnce of two or more 
stages of pneumonic iuflnmmation. Anatomically, four 
Btagea of the disease are recognizable ; a stage of (l) 
congestion, (2) red hepatization, (3) gray hepatization, 
and (4) resolution. 

In the stage of congeslion the portion of tbe lungs 
affected is enlarged, heavier than natural, but light 
enough to float on water. The pleural surface is red- 
dened. Upon it the congested vessels are often visible 
Hs red lines. Tlie lung crepitates and pits somewhat, 
when compressed. Tbe cut sui~f:ice is reil, and a pinkish 
and often more bloody, frotby fluid flows from it. Tbe 
nlvebli arc partly filled with Quid and air. Under tbe 
microscope tbe epithelium ia aeen in placea to be loos- 
ened, and some of tbe cells lie in tbe alveoli, and 
undoubtedly float in their fluid contents. Bed and 
white corpuscles are also more or less numerous. They 
are least numerous at tbe beginning. The capillaries 
are distended, tortuous, and crowded with corpuaclea. 

In tbe stage uf red hepatization the aflected parts 
are Arm and hiii-d, still more enlarged, and two ov three 
timea heavier than normal. The solidified lung sinks 
when placed in water. The pleura ia usually red, though 
it may be uniformly pale after death. It is covered 
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with serum, wliicli makes it feel to the touch aa if 
covered with soapj' water, and usually with flakes or 
patches of fibrin. The lung is so mucli eulargetl that it 
completely fills the thorax, nud its etn-face is furrowed 
I>y tUe fibs. When removed, it looks like a east of the 
cavity. If compressed, tlie lung does not crepitate. It 
is brittle. Tlie cut surface is dry, granular, and dark 
red. The portion of the Inug immediately adjoining 
tlie solidified part is, to a gi'eater or less extent, radeina- 
tous. The opposite Inug or otlier lobe of the affected 
lung may appear perfectly normal, or present evidences 
of bronchitis. Prom the bronchi in the consolidated 
part fibrinous casts can be drawn, which, when floated 
npon water, esliibit the outline of the bronchioles. The 
larger bronchi are alwaj's more or less inflamed. 

Under the microscope the alveolar walls of the 
solidified lung are seen to be thickened and the capil- 
laries on them congested. The air-spaces are compactly 
BUed with small roimd-cells. About the margins of the 
alveoli desquamated, large, oval, epithelial cells can be 
seen, and here and there a few red corpuscles. All 
these cells are held together by a mesh-work of fibrin- 
fibres. The pleura also seems thickened. On its sur- 
face there are white cells, occasionally red ones, and 
some fibrin. 

The stage of gray hepatization is looked upon by a 
few pathologists as occurring only in fatal cases. Often 
a part of the solidified Inug will be in this stage and a 
I>art in the former, which causes the whole to appear 
mottled-gray and red. In size, weight, and solidity it 
resembles the lesion of the preceding stage. It is, 
however, more brittle and easily torn. Tlie pleural snr- 
face is covered moi-e or less abundantly with a libriuons 
exudate, and is still furrowed by the ribs. The cut 



Croupous Pneumonia. 91 

surface is reddish yellow, or, Inter and more ch.iracter- 
iatically, yellowiali gray, dry, and even more gi-anular 
than in the preceding stage. Uuder the microscope tUe 
alveolar walls still apiiear thickened from cellular and 
serous infiltmtion. The lymph-cliannels iive distended 
with granular material and cells, which have been 
absoi'Iied from the air-spaces. The capillaries are no 
longer distended. The cells which fill the alveoli are 
more gmuular, fattily degenerated, and some of them 
are disintegrated. The Abiin is in shorter threads, and 
rarely attached to the alveolar wall. The contents of 
the alveolus appear moie concentrated in the centre 
and detached from the walls. 

In the stage of resolution tlie Inng is soft and flabby. 
The pleni-a may still show evidences of iiiQammation, or 
present a normal appearance, A pus-like fluid exndes 
from the alveoli exposed upon a cut sinTace. Vuder 
the microscope the air-spaces are seen to be filled with 
numerous cells, which resemble pus-cells, and an abun- 
dance of granular matter, which is cellular debris. The 
alveolar walls are thickened chiefly by distension of the 
lymph-channels, wliich are crowded with absorbed cells 
and granular material. The celts which in the earlier 
stages of the disease fill the alveoli and solidify them 
during resolution disintegrate or migrate into the 
lymph -channel 8 and are absorbed. A part of the mass 
may be expectorated when it loosens. 

The kidneys, liver, and inteatiiial tract are usually 
congested, — at least, so long as the solidiHed lung 
impedes the circulation. The kidneys and liver often 
undergo albuminoid inriltratiou. After death the right 
cai'diac cavities are usually full of blood and post- 
mortem clots, and the left are empty. The muscles of 
the body are, as a rule, flabby and soft, and some of the 
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es may undergo waxy degeneration, Veuoua con- 

tion of the bi';iiii is usual. 

Rarely a uase of croupous paeumonia is met with in 
wliicli tlie lesion becomes chronic. Instead of i-esolu- 
tioti taking place and tlie fibrinous clot originally filling 
tlie alveoli undergoing solutiou and al)sor[>tion, it 
becomes organized, Tlie round-cells which Rll it are 
grailtially transformed into connective-tissue cells. The 
aii'-Bpaces are thus permanently obliterated. As the 
couuective tissue is developed coutraetion occurs, and 
the aolidiSed lung grows smaller hlhI hard. Often 
bronchiectatic cavities are formed in these cases. 
Tuberculosis, abscess, and gangrene are other lesions 
that develop occasionally in pnenmonically-in flamed 
tissues. 

"jS(/ni))(oms.— Different cases of croupous pneumonia 
vary in tbe development and duration of their 8ymi>> 
toms. A miyority, however, follow a typical course. 
In the typical eases there nre mrely prodromal symp- 
toms. Malaise may bo felt for one or two d:iys preced- 
ing the attack. It is usually ushered in by a severe 
chill of considerable dnration. Almost at once tile 
sufferer feels that he is very ill. During the day follow- 
ing tbe cliill, and the two or three next, the patient 
develops characteristic symptoms. The face looks full 
and flushed. The skin is dry and hot. Tiie pulse is 
(|nick, full, and firm. Tbe temperature commonly is 
from 103° to 104° F, Soon after the initial chill pain 
is felt, in the region of tlie nipple, upon tbe affected 
side. It is aggravated greatly by coughing or deep 
breathing. Altliougli cougliing occurs, it is suppressed 
as much as poHnible, because of the pain. Tlie respira- 
tions are from 30 to 40 per minute. They are short or 
superficial. The patient lies upon his Imck or the 
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affected side. His tongue is covered, at first, by a 
white coat, whiuh soon becomes brownish and dry. 
Appetite is wanting. Thirst is considerable. The 
bowels are constipated. Delirium often exisjts. He is 
naiially extremely ill. lu favorable cases, at tlie end of 
the fifth or seventh day, or, exception ally, by the ninth 
or thirteenth Any, the fever suddenly disappeara. 
Simultaneously the other distressing symptoms lessen 
or disappear. The breathing becomes much less rapid. 
The pulse becomes almost or quite normal. The mind 
is clear. The skin is cool. A copious sweat often 
accompanies the subsidence of the fever. Conghing 
persists. Sometimes tbe side is still painful, but usually 
it ia not. The appetite improves. Digestion seems 
more perfect, and thirst is no longer felt. 

In unfavorable cases, on the fifth or sixth day the 
delirium becomes duller. A semi-comatose or somno- 
lent condition develops. TIjg pulse grows soft, sm.iller, 
and quicker. By degrees the skin grows cool and 
ashen in color, and is covered with a. clammy sweat. 
These changes are first noticed in the extremities. In- 
voluntary discharges from tbe bowels and bladder are 
usual. The respiratory movements become more and 
more shallow and labored. The naves dilate, and the 
larynx is lifted with each inspiration. Peath oftenesl 
occurs on the sistb, eighth, or ninth day. Its immediate 
cause is usually either heart-failure or suffocation trom 
fedenia of the lungs. 

In the course of the diaease the physical signs — first 
of congestion, and later of i-onsolidation, of the lungs 
— develop. Usually the earliest signs of a Inng-lesion 
are detected on the second dny of the illness, bnt their 
appearance may be delayed to tbe third or fourth day. 

In a considerable number of oases tbe fever does 
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not leave suddenly, but gradually sulisides by lysis. In 
secondary pneumonias there is usually no chill at the 
inception of the attack, and all the sj'mptoms are 
obscured b}' those of the primarj' disease. The exist- 
ence of pneumonia is sus[>ected only from the unusual 
rapidity of respiration, and proved by physical 
examination. 

The sideache, which is an earlj'' and in mKny cases 
a bothersome S3Mnptom, is not always present. In cases 
of secondary pneumonia it is generally wanting. The 
pain varies much in degree. It is usually stitch-like 
and dull simultaneously. It is aggravated by deep 
breathing and coughing. Often there is some tender- 
ness to the touch. The pain is usually felt about the 
nipple, or a little outside of it, on the affected side. 
The pain is the result, chiefly, if not wholly, of pleurisy. 
That a neuralgia may accompany the pleuritic pain is 
possible, for in rare cases pain is not felt upon the side 
on which the lung is inflamed, but upon the opposite 
side. 

Coughing is an early and almost constant symptom. 
In primary pneumonia it is usually severe. It is sup- 
pressed, as far as it can be, because of the pain which it 
excites. In secondarj' pneumonia, and especially when 
the primary disease causes mentnl stupor, — such as ex- 
ists in typhoid fever, for instance, — the cough may be 
absent. An expectorate may be wanting in children 
and aged persons : in the one because they do not know 
how to expectorate, and in the other because they are 
too feeble. In others weakness or the failure to cough 
occasionally prevents expectoration ; as a rule, it is 
present: At first the sputa is scant and adhesive. It is 
often expelled from the mouth with difficulty. As soon 
as the blood and fibrinous exudate has formed in the 
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lung the Bpntn becomes red ; it is a dull, bi-ick red. Tlie 
color is prudiiced by red blood -cor puseles iu it, btit also, 
and chiefly, by blood-coloring matler in solution. In a 
snmll proportion of cases the sputa is purplish red and 
likened to " pr cine-juice." In a considerable nnniber of 
oases the sputa is not raised from tlie lungs, but from 
the larger bronchi, and is not red. In must instances in 
which the sputa ia abundiint there can be found in it 
small gray or yellowiah-gray balls, whiuh, if dropped 
upon water and shaken, will unfold and reveal tUem- 
selves as branching fibrinous casts of the smaller bron- 
chi. Rarely, these are composed of the spiral threads 
which so jinifurmly form bronchial casts in asthma. 
The sputa contains miiciis-eorpuscles, some cells that 
resemble those of pus, red b[ood-eells, and a few epi- 
tlielial cells. Micro-organisms of various kinds can be 
found, especially the cocci supposed to be pecnliar to 
pneumonia. Oi'adually the sputa loses its red color, 
becomes purulent and loose, then frothy, and finally it 

Respiration is always abnormally quick. It is shal- 
low, especially upon the alTcctei) side. The rate of 
respiration is abnormal, in that it does not correspond 
to the pulse-rate or temjicraturo. In health and in other 
fevers the pulse bears about the ratio to the respiration 
of 4^ to 1, but in pneumonia it is nearly 2 to 1. The 
number of respirations is commonly 45 per minute, and 
may be 60 or more. This peculiarity of the respiration- 
pulse ratio is almost pathognomonic. TNe rapidity of 
breathing is, in part, due to the pleurisy, which prevents 
deep respiration because of tlie pain. It is also quick, 
because of the increased temperature of tlie blood. 
Soraetbingelse must also excite the respiration, for it is 
quick, out of proportion to the temperature, even when 
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pleuritic pains «n.re not felt. The diiuinutiou of lung- 
space does not nccount for the quickened breathing; 
for, after crisis, when the temperature has fallen and the 
pain has ceased, the respiratory movements, though 
quicker than normal, are one-half or two-thirds less than 
earlier in the illness. It is probable that respiration is 
quickened, at least partly, by a poison which acts upon 
the nervous system, and is produced in the course of 
pneumonic inflammation. 

The pulse bears about the usual ratio to the increase 
of temperature. It is quick, usuall}' from 100 to 120, 
and at first full and strong. In favorable cases it 
remains full and strong ; in unfavorable cases it grows 
soft and small and quicker. An intermittent pulse is an 
unfavorable symptom, and is due to a complication or 
feebleness of the heart. An abnormally slow pulse 
usually indicates disease of the brain. 

The temperature varies in its range and course. It 
is rarely more than 105 degrees or less than 102 degrees. 
In typical cases it pursues a continuous course until 
crisis occurs, on the fifth to the ninth day. At the onset 
of the disease the temperature rises rapidly, and in 
twelve hours is iisuall}- 103 degrees. Its highest point 
is generally reached on the third day ; on the fifth, 
seventh, or ninth the temperature falls to normal. Be- 
fore the crisis the daily range is about 1 degree. In 
most instances the temperature falls during the night 
of the fifth day, and thereafter remains normal. Crisis 
is sometimes less abrui)t : for instance, during the fifth 
night the temperature will fall from 104.5° to 102° F. ; 
during the sixth dny it will rise to 102.5° F.,and during 
that night fall to norninl and remain there. False crises 
may also occur ; most frequently they happen upon the 
third day. The temperature may fall to normal, but 
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usually only to 100° P. or thereabouts. If sqcU a crisis 
occur earlier than tlie fifth day it is rarely permanent. 
The typical or claSBical caaes of pneumonia convalesce 
with a crisis, but a considerable proportion of cases 
convalesce, after a slow subsidence of temperature, by 
lysis. The whole temperature-curve then closely resem- 
bles that of typhoid fever, but its course is usually 
shorter. 

During the height of the disease the uriae is scant in 
quantity, red, aud often uloudj. Its specific gravity is 
ineieased. The relative proportion of urea that it con- 
tains is greater than natural. Sodium chloride is almost 
or quite wauling. Occasionnlly, small amounts of albu- 
men can bi! found in it. If nephritis does not follow or 
complicate the pneumonia the albuminuria ceases when 
the fever subsides. 

The signs elicited by a physical examination are all 
important for diagnostic purposes. In the stage of 
congeslion the respiratory movements appear to be defi- 
cient upon the atfected side. This is partly due to the 
congestion and obstruction of air-cells, aud partly to the 
pain which full expansion would cause. Vocal fremitus 
over the affected parts is normal or increased. Reso- 
nance is normal, or sometimes. Just before consolidation 
occurs, semi-tympnnitic. Auscultation reveals the most 
characteristic sign, — fine crepitant rales. 

In the stages oF connotidation the chest over the 
affected area usually seems slightly distended, aud is 
almost motionless. Vocal fremitus is always increased. 
There is dullness over the cousolid.tted parts ; it is ex- 
tensive, usually covering an entire lobe, or a large part 
of one. The area of dullness is frequently bordered by 
a narrow area that is semi-tympanitic ; over the remain- 
der of the lung the resonance may be normal. The 
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reapiriitory sounds are broncliinl whenever there is oon- 
Bolidatioii. An abnormal degree of resistance is often 
felt liy tbe band, wben pressed upon the side, or when 
percussion is Iwing practiced. 

As resalulion prrjgtesBes dullness gradually lessens, 
or is replaced tenipornrily by Bemi-tym[Minitic percus- 
sion-sounds, which are due to the relaxed Condition of 
the lung-tissue. Fremitus gradually becomes norinnl. 
Coarse, moist rSlcs are usually present. If there is 
much bronchitis similar rSles may be beard in the stage 
of consolidation. The distension of the side ceases and 
the respiratory movements become more normal. 

As different portions o f the lungs may be successively 
involved, we may be able to demonstrate resolution in 
one part and consolidation in another. Pleurisy, with 
effusion, complicates a few cases. Pericarditis and 
endocarditis are rarer complications. Meningitis is an 
occasional, and usually a fatal, complication. 

Often dual names, such as typho-pneumonia, are ap- 
plied to individual cases descriptive of complications. 
The following can be recognized as more distinct vari- 
eties : Protracted pneumonia is the form in which the 
fever disappears by lysis. Spreading pneumonia is the 
form in which the lesion gradually increases by involv- 
ing neighboring tissue in successive invasions. Wan- 
deriTig pneumonia is the form in which different, but not 
contiguous, parts of the lungs are involved successively. 
Relapsing yneumonia is the form in which, after crisis 
Las occurred and convalescence has apparently been 
established, the lung again becomes consolidated, either 
where it first was or at some other point. Inleifnittent 
pneumonia is a name applied to rare cases which are 
probably complicated by malaria ; all the symptoms of 
the stage of congestion will suddenly develop, persist 
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for three or four lioms, and tlien iliaapiieur, leaving tbe 
patient appnrently well. The next (lay, or the second 
day, a Bimilar attack will occur. Several of tliese tlireat. 
enings of pneumonia may occur, each a. little more 
iutense than the preceding one, and at last a full devel- 
opment of the disease ■will take place. When established, 
Buch a case may follow the classical type of the disease. 

So-called chronic pneumonia follows the acute 
attacks. Sometimes fever persists for weeks, and even 
months, but it is hectic in type. Often, in such cases, 
an a1)3ce89 forms, or tubercular complicatioDs develop. 
In other cases the fever ceases, and a part of the 
patient's strength slowly returns ; but he remains short- 
winded, often coughs slightly, and fills the affected side 
less than the opposite. The affected side is a little dull, 
and increased fremitus persists there. The respiratory 
sounds may be consonant, but more frequently they are 
low and broncUo-vesicular. The thorax on that side 
slowly contracts. The opposite lung becomes emphy- 
sematous, is Lyperresonant.and the respiratory sounds 
in it are exaggerated. Besolntion may finally take 
place, but often the lung is permanently crippled. 

Diagnosis. — In most cases a direct diagnosis can be 
made from the sudden onset of the characteristic symp- 
toms ; from the course of the fever; from the occur- 
rence of rusty sputa; from the cUat'acteristic pulae- 
reapiration ratio ; and from physical signs. 

It can be distinguished from dry pleurisy by the 
greater severity of the disease, by the pulse-i'es pi ration 
ratio, by tlie rusty sputa, and the physical signs of 
Uing congestion or consolidation. It can be distin- 
guished from typhoid fever by the absence of abdom- 
inal symptoms and of the tj'phoid rash ; by the presence 
of the usual pulse-respiration ratio ; often of a bloody 
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sputa, nud tUe physical signs of luag consolidation. It 
is more diScuU to disttnguisli between hypostatic con- 
gestion and the ctttarHuii consolidation which fi-equently 
accompanies it, and a complicating ci'oupous pneumonia. 
If fibrinous casts are foiicid in the sputa tliey are quite 
characteristic of croupous pneumonia. The congestion 
is usually bilateral, and involves tlie dependent parts of 
both lobes of the lungs, while croupous pneumonia is 
usually unilateral, and involves only one lobe, — gener- 
ally the lower. Hypostatic congestion does not cause 
as great physical prostration as does a complicating 
pneumonia. 

Treatment. — Til ere is no specific treatment for 
croupous pneumonia. It must be treated symptomati- 
cally. The mildest cases require good nursing, and 
almost no medication. The severe cases require a siiii- 
povting and stimulating tfeatment. Tiie disease is espe- 
cially characterized hy great prostration, whicli, in some 
cases, migiit almost be called sliock. For its relief, as 
well as to allay tlie pleuritic pains which are usually at 
first felt, opiates must be employed. When pneumonia 
is of moderate severity, and occurs in one who is robust, 
Dover's powder is a useful preparation. If, however, 
the patient is debilitated at the start, the opiate should 
be combined with quinine. A pill of morphia and sul- 
phate of quinine is then the most conveniently admin- 
istered. The opiates should be used in such doses and 
repeated with such frequency as to insure at least 
moderate relief from pain, hut. if possible, constant 
drowsiness should not be caused. When quinine is 
used, from 10 to 12 grains daily is sufficient. 

In the stage of congestion depleting agents rarely 
will ehorteirthe course of tlie disease, or even prevent 
consolidation. Venesection hax most frequently accom- 
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plished this. It can be safelj pmcticed upon sthenio 
casef), but is almost iDvarialilj' iisiileBs fot' tiiose who are 
not vigorous and robust when attacked by the disease. 
Instead of venesection, espeeially in asthenio cases, 
blisters, dry cups, and Ibnientations on the affected side 
are indicated. Aconite nnd veratrum have been com- 
mended in this stage, because, liy relaxing the peripheral 
vessels, a depletion is produced. They must be used 
with caution, however, and only in the stage of conges- 
tion, for they tend to wenlien tlie henrt's action. There 
is so much dan^rev to life in this disease, because of car- 
diac weakness, that its strength must always be pre- 
served. Alter cousoiidalion has taken place, the 
ammonium carbonate (grm. 0.18 to 0.3 — gr. iij to v) 
or mild chloride of mercury (grm. (J. 015 to 0.06 — gr. ^ 
to j) ma.v be given to hasten the solution of the exudate. 
The severest cases must be treated like the milder 
ones, bnt there are two great dangers to life which must 
be guarded against. The first is heart- failure, and the 
second is suffocation. In order to maintain the heart's 
vigor, resort must be had to cai'diac tonics and diHusihle 
stimulants. The best of the latter group of remedies is 
ammonium carbonate. In order to get tie full effects o.h 
A cardiac stimulant, it must be taken in solution, for its 
irritation of tlie gustatory nerves reflexly excites the 
heart to more vehement action. After absorption it 
also stimulates it. The effect of nnimonia is very 
transitory. It must, therefore, be often repeated, Tlie 
doses inny be from grm. 0,18 to 0.3 (gr. iij to v) every 
hour. A solution 1 part of cnm|>lior in 10 of olive-oil 
has been used, with excellent eO'ect, by hypodermatic 
administration. Diffusible stimulants are chiefly indi- 
cated when failure is imminent. When the impulse of 
the heart first loses its forcefulness and the pulse begins 
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to soften or to grow small . cardiac tonics, such as digi- 
tal ia and stropliantbus. nre iiidicateii. The latter is to 
be preferrecl, for it provokes quite as forceful coDtnic- 
tion of the heart as ili<;i talis, and does not contract the 
peripheral vessels to the snme extent. The latter effect 
should l« avoided, Iremuse it increases the work of the 
heart. The tinctiiies of strophanthus and digitalis are 
the most certain preparations for administration. 1 have 
found 10 minims of each, repeated every four or three 
hours, the best dose for steady use, although, at times, 
a little larger or a little smaller dose may be preferable. 
In many severe ciises it is necessary to give those reme- 
dies almost from liie beginning of the disease. 

Spongings of the body, showers, and douches, espe- 
cially when applied about the chfest and the back of the 
neck, are strong cardiac and respiratory stimulants. 
They also are chiefly indicated when heart^failure is 
imminent. 

While these especial cardiac stimulants and tonics 
are useful as prods or goada to the flagging organ, it 
must not he forgotten that the strength which they 
excite is a temporary one. They call fortli, as it were, 
the organ's reserve strength. To give true strength to 
the heart reliance must be placed upon food. Stryehiiin 
and quinine are olten serviceable, because they prompt ft 
more mpid and better degree of general nutrition. They 
can be advantageously adnainistered in combination with 
the cardiac tonics. 

Suffocation generally results from pulmonary cedema. 
I need not repeat the treatment which is indicated when 
it occurs. (See page 81.) If pulmonary mdema exist 
digitalis is to lie preferred to strophanthus, because it 
does contract the vessels, and may possibly hinder 
exudation through their walls, Atropia, ergot, and 
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strychnia are the otluT drugs upon which reliance must 
be placed. Tbe in lialation of oxygen will save a number 
of otherwise fatal caseB. 

When bronchitis is severe or precedes pneumonia it 
greatly increases tlie danger to life, as it increases the 
tendency to pulmonary cedema. Opiates must be used 
with caution in these cases, for, by suppressing cough, 
they prevent tlie cleaving of the air-tubes, and they also 
tend to dilate the peripheral vessels, which may. hasten 
oedema. 

Antipyretics, especially antipyrin and its congeners, 
have been extensively used in pneumonia, but with 
doubtful efficacy. The temperature is rarely so high 
that, in itself, it is a source of dunger; therefore, it ia 
not necessary to lower it in order to save life. Anti- 
pyrin, acetanilid, and sirailnr drugs depress the nervous 
system, frequently increase tlie depression or condition 
of shock which the disease produces, and may even pro- 
duce a state of collapse. They lessen the oxygen- 
carrying power of the blood. In many cases it is very' 
important to preserve tliis power. To depress tlie 
temperature does not shorten the course of the fever or 
modify the important local lesions. The statistics of 
cases treated with antipyretics show often an increased 
mortality, and certainly not a greater ratio of lives 
saved. I have discontinued tlieir use in these cases. 

Quinine is especially indicated in atonic cases, nnd 
then is best given in daily doses of 10 or 13 grains. 
When malarial troubles complicate the pneumonia larger 
doses may be required. 

Alcoholics have been used in pneumonia with great 
freedom. They have been prescribed for two purposes, 
neither of which, 1 believe, is attained by them. They 
have been used as foods and as diffusible stimulants. 
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Whether they are foods or not is a qiiestioc still debated. 
proven, however, tlwt those wlio take tliem cannot 
nocomplish as much wovk or Midiirc as mucli hardship 
as those who do not. They are not, tlierefore, strength- 
giving. As ditfiisible stimulants, therapeutists state 
that they provoke stronger pulsations of the heart when 
given in small nmonnts. If tbeir ancestlietic effects are 
produced they weaken the heart's action. Even in small 
doses no stimulation is produced in persons who are 
accustomed to them. Such effects are very transitory; 
and, if the drug is frequently repeated in order to main- 
tain them, its anesthetic properties are manifest. In 
large amounts, — several ounces daily, — as it is often 
prescribed, it lessens the oxygen-carrying powers of the 
blood, and thus delays tissue clinnge. The drug is not 
necessary for tlie treatment of tliis disease, as abundant 
clinical evidence has demonstrated to me. In Mercy 
Hospital, during the last ten years the death-rate fixnii 
pneumonia has been a little less than 12 per cent., though 
no alcohol was employed in tlie treatment of the cases. 
During the same time tiie death-rate in other Chicago 
hosiutiiis, where alcohol was used with greater or less 
freedom, was 28 to 38 per cent. I have no hesitation in 
discarding alcohol in the treatment of pneumonia. I 
believe that often it has done harm. 

Pneumonia commonly runs a short but severe 
course. Very great prostration may be felt when con- 
valescence is first establialied, but nsuallj- strength is 
rapidly recovered. However, those who were feeble 
when attaeke<l by tlie malady may recover slowly. It is 
important in all cases, but especially in the latter group, 
to maintain strength during the illness. As an inclina- 
tion for food is usually wanting, it must be taken t 
necessity. It should be given in a form as concentrated 
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and as easily digested ns iiosalble. Milk is most uni- 
lormly tbe liest diet. A little should be administered 
evei-y hour or two during the severest portion of the 
illness. It will be least liable to disturb the stomach or 
cause repiigiittnce if it is thus administered. If the 
heart is weak, beef-tea, or -chicken-broth, or strong 
coffee should also be given. They are stiraiilanta mther 
than foods. During convalescence food should be 
simple in oharacter, but should be gradually varied as 
the appetite returns. 

In chronic pneuiuouia we must combat a tendency 
to abscess formation, or treat abscesses, if they exist. 
To check tlie inflammation, blisters or sometimes 
milder coiinter-irritniits, occasionally applied, are useful. 
Anodynes are reeded to .allay cotigh, wiien it persists. 
Strength must be consen-ed and, if possible, improved 
by careful feeding. If the fever disappear, the ten- 
dency of the affected side to contract and to prevent the 
full inSation of the lung must be counteracted by 
respiratory gymnastics. At flrst, gentle, enforced, deep 
breathing, and, later, the pneumatic cabinet, or, better 
still, a residence for a few months in high altitudes, 
should be tried. The respiratory gymnastics expand 
the lungs, help to lessen their congestion, and prevent 
permanent contraction of the affected side. The dry 
air of high altitudes also promotes a more rapid absorp- 
tion of inflammatory exudates. If nn irregular remit- 
ting fever persist, which, although not enough to keep 
the patii-nt bedridden, is enough to make high altitudes 
dangerous, a residence at low altitudes, in dry climates, 
— such as can be found in Western Texas, Arizona, and 
Southern California,— is exceedingly l>enefieial. Usually 
such a change improves the appetite, tempts to more 
Kotive exercise, to the i-apid absorption of the exudate, 
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and, with these changes, to the disappeairailCfi of tem- 
perature. If abscesses or tubercular disease super- 
tbey must be treated as they would be under 
other circumstances. The medical treiitment of the 
chi'oiiiu ciises must be symptomatic and tonic. Iron 
and bitter tonics must usually be given, 

Pneumonia is very frequently a fatal disease. Tiie 
proportion of fatal cases has been variously eBtimate<l 
in different hospitals and by different observers. It 
varies also from year to year. The mortality is esti- 
mated as higli as 2b \mv cent, iu some hospitals. In 
my own liospitat and private practice during the last 
five yeara, it has varied from 4 to 12 per cent. It is 
especially fatal in persons more than 40 ye:irs of age. 
In children and in tlie earlier years of manhood recovery 
occurs in a very large proportion of cases. lu those 
who are addicted to the free use of alcoholics tlie mor^ 
tality is much greater than in total abstainers. Crou]>- 
OUB pneumonia of the lung's apex ia ospecially dangerous, 
for it is usually accompanied and followed by tubercu- 
losis, if it does not at once cause death. Complicatious 
always greatly increase the danger to life. A tempera- 
ture of more than 105 degrees must usually be regarded 
assigniGcant of danger. A temperature of 104 degrees 
accompanies the disease tn its moderately severe form. 
It is found, also, that an increase of temperature after 
the fourth day is usually significant of an unfavorable 
result. 
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Anatomy. — Cirrhosia of the lung is often called in- 
l-erstitiul pneiuiionin. It results from tlie foi'ination of 
large amouuts of new connective tissue, wliich begins 
with in 111 trillion of the iutei'stitial tissue of the lunge 
by embryonic connective-tissue cells. The change raay 
involve the whole of the lungs, anil is llien very mod- 
einte in degree. It miiy be very eircumacribed, or 
limited to a single lobe, or more frequently to a part of 
a loi)e. When the lesion is extensive it causes contrac- 
tion of the lung, so tliat, for instance, an upper lobe 
may be tranafonneil into a small mass of firm, tough, 
iinaerated tissue not one-quarter its normal bulk. More 
frequently smaller areas are involved, which produce de- 
formities of the lungs nml render portions of them use- 
less for respiratory purposes. If the cirrhotic tissue is 
cut into, it often creaks like cartilage. Usually the 
pleural cavity over cirrhotic masses is obliterated by 
adhesions. If a section is made into a lung containing 
a oirrliotic area, the diseased portion appears as a band, 
or more or less extensive area of gray, compact, hard, 
and fibrous tissue. About it Che air-spaces !ire irregu- 
larly shaped and have thick wnlls, which deform them. 
As the cirrhotic mass enlarges the interstitial tissue 
becomes thicker and thicker, and the air-space is dimin- 
ished proportionately and Hnally is obliterated. Pig- 
ment is often deposited, in considerable amounts, in the 
cirrhotic tissue, and produces n mottling of tlie cut sur- 
face. Broneliial tubes in this tissue are often dilated 
(see page 57). Less frequently they are obstructed or 
(107) 
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obliterated liy tlie contracting scai'-tissne. Adhesive 
plenritis uiid coiitmcting cirrliotic lung-tissue olt^en pro- 
duce n deformity of tlie thorax, and impede breathing 
by drawing together the vibs; narrowing and making im- 
mobile the iiitenmstal spaces. Adhesions, the results of 
cirrhotic changes in tlie Itiiigs, often occnr between the 
Inngs and pericardinm, and resnlt in displacement of 
the heart. Whenever the cirrhotic change is exten- 
sive, hypertrophy of tlie rigiLt ventricle occurs in order 
to compensate for tlie obstruction to tiie pulmonary cir- 
cuiation offered by the oliliteration of many capillaries 
and small arteries 

Symptoms.— -The lesion is always secondary, and 
the only apprecialiie signR of diiigiiostic valne that it 
produces are physicsil ones. Small or deeply-seated 
areas of cirrhosis may exist and may not be dc 
monstrable before deatii. Larger areas, and especially 
superficial cirrhosis, cause retraction of a portion of 
tlie thoracic wall, which is visible to even a. carelessly- 
observing eye. This retraction occnrs most frequently 
about the apices, as it c.tiiaes the flattening of the chest 
in consumption. It leas frequently produces defonni- 
ties about the lower part of the thorax. The chest is 
always diminished in size by these changes, as well as 
rendered irregular in shape. The ribs are drawn to- 
gether and comparatively immovable, so that respiration 
is not equal upon both sides of the thorax, and is 
especially limited at the points of retraction. The other 
physical signs are those of consolidation of lung-tissue. 
■ Vocal fremitus over the area of consolidation is in- 
creased, and often briinchial fremitus can be detected. 
Dullness is noticeable at tlie same point. It is usually 
relative. Its ci>in|)leteiiess depends upon the size and 
superficial position of the Rolid, cirrhotic tassue. 
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Broncho- vesicular or broneliial respiratory sounds are 
usually heard over the snroe area. Vesicular aoun 
are always obscure, or wanting. If dilatation of a 
bronchus has occurred, tubular or cavernous sounds 
may be audible. 

The demonstration of displacements of the heart, 
liver, or viscem adjoining the lungs or thorax is ex- 
cellent corroborative evidence of the existence of cir- 
rhosis. If the vascular obstruction is considei-able in 
the lungs, the second cardiac sound at the pulmonary 
orifice will be accentuated. When the right ventricle 
is enlarged and hyperCrophied, its increased size can be 
demonstrated by percussion, and infra-sternal pulsations 
can be felt. 

Causes. — Cirrhosis often occurs primarily in old age. 
It 18 then moderate in degree and generalized. Few of 
the air-cella are completely obliterated, but most are 
misshapen, contracted, and surrounded by thick, nn- 
yielding walls. 

In all other cases iL is secondary and usually to 
chronic inflammations of the pleura, lung, or bronchi. 
It is present, to a greater of less extent, in all cases of 
chronic phthisis. 

Trealmenl.-^Tlie treatment consists, first, in obtain- 
ing a cure of tlie primary affection, or removal of the 
cause; second, in correcting the defhrmity that the 
lesion produces, or in compensating for it. Good hygi- 
ene, and 'eapeeiiiUy the breathing of pure air, is essential 
to prevent fresh irritation of the luujrs and exacerlia- 
tions of the trouble. Pleurisies, bronchitis, and similar 
affections, which may be the cause of cirrhosis, are to 
be treated by customary methods. To prevent the for- 
mtition of cirrhotic tissue, and even to cause its disap- 
pearance, the double chloride of gold and sodium, ohlo- 
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ride of potaasium, and iodide of potassium und soditim 
are commonly recommended. I bnve not been able to 
convince myself of tlieii- utility, except in one case, 
where syphilitic inflammation was the cause of pulmo- 
nary cirrbosis. In tliis case tUe iodides were beneflcial. 

To correct IIjc deformities nnd displacements n-bich 
cirrbotic tissue iu tlie hings causes, pulmonary gym- 
nastics are of great utility. Deep breathing, frequently 
resorted to, will often snffice to cause again an expansion 
of a reti-acted area of tlic chest. It nccomplisbes this 
not by removing the cirrbosis, but by bringing into full 
nse many neighboring air-cells that wei-e liefore imper- 
fectly inflated, because of the weakness of tbe respira- 
tory act, and, to some extent, by prodncing a comi>en- 
sating emphysema adjoining the cirrbotic aren. Often 
good results are quickest obtained by directing tbe 
deep inhalation to lie taken while other parts of the 
lungs than the cirrhotic ones are compressed or kept 
unexpanded, so that as much air as possible can be 
forced into the affected areas. This mode of expanding 
the kings is especially applicable when the lower part 
of one lung is afl'ected. By bending tbe body to the 
nnafl'octed side, and retaining the position while as deep 
an inhalation as possible is taken, the retracted part of 
the chest often can be more rapidiy and perfectly re- 
expanded. When the upper part of the lungs is con- 
tracted and tbe thorax flattened, exercise of the pectoral 
ranscles and others attached to the cbest, shoulders, 
and arms aid deep breathing in expanding the crippled 
parts. Pneumatic differentiation and residence at high 
altitudes are especially useful to distend a, contracted 
thorax. 

Prognosis.— Tha prognosis of cirrhosis of the lung 
depends entirely upon its cause. If resulting from tn- 
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bercular trouble, the prognosis is necessarily governed 
by the nature and progress of the disease. If the cause 
can be removed, the lesion ceases to extend, and me- 
chanical treatment may prevent permanent deformity. 
It is impossible to remove the cirrhosis ; but it may be 
compensated for by hypertrophy or dilatation of the 
lungs. 



CHAPTER XII. 
Pulmonary Abscess and Gangrene. 

Causes of Abscess, — Abscess of the lung is not com- 
mon. Pyogenic matter deposited in the lung is essential 
to its formation. Such matter may gain access to the 
pulmonary tissue with foreign bodies which lodge in the 
bronchi. It frequently produces an abscess when 
croupous or catarrhal pneumonia consolidates the paren- 
ch3'ma. Ofbener it gains access to the lungs in septic 
emboli. They are produced in pyaemic conditions. 
Multiple pulmonary abscesses may then be formed. 
Penetrating wounds of the thorax also rarely admit it, 
and are causes of suppuration. 

Anatomy of Abscesses, — Abscesses may be formed in 
either lung, and in any part of them, but the}' occur 
often est in the upper lobes. They vary greatly in size, 
— from almost microscopic dimensions to cavities which 
occupy an entire lobe. The cavit}' is usually globular, 
but may be angular. It contains pus. Its walls vary 
in thickness. Within the}' are composed of numerous 
layers of greenish-yellow or brown isli pus, and outside 
of this of granulation and fibrous tissue. By suppura- 
tion the lung-tissue is destroyed and dissolved. Sup- 
puration may occur in a lung consolidated by pneumonic 
inflammation or by liaemorrhage. Recovery may be 
produced by a spontaneous drainage and contraction of 
the cavity, and ultimate obliteration b}' granulation upon 
its inner surface. Very rarely, small abscesses may 
desiccate, contract, and be trnnsformed into cheesy or 
calcareous nodules. More or less complete spontaneoUB 
(112) 
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drainnge is the rule. It generally occurs iDto a bron- 
chus, but may occur iuto a pleural or into the peritoneal 
cavity, where it excites pLinilent inflammation. Very 
rarely, an abscess I'lijitures through the thoracic wall. 

Syviptoma of Abscess. — The cliniciil history of pul- 
monary abscess vnries with its origin. If it complicate 
pneumonia crisis is usually diilnyed, or is imperfect, and 
the fever soon rises ngain. Pains are felt in the chest, 
and often local bulging is recognizable. Finally, the 
lesion manifests itself liy a. copious expectoration of pus. 
Abscess is to be suspected if the pntient has been 
addicted to alcoholics, or if the pneumonia has been a 
liffimorrhagic one, and a very purulent sputa is expelled. 

Tlie sputa constitutes the most characteristic symp- 
tom. It is usually abundant, and resembles laudable 
pus. It appears suddenly. If it is not expectorated 
freely it may become offensive in odor, but loses this 
characteristic when it is freely cvacnnted. In chronic 
cases it is rarely lumpy, like the expectorate of phthisis. 
If allowed to stand it sejiaratea into two layers, — a lower 
granular and an upper serous one. In the pus particles 
of Inng-tisBue, large enough to be recognized by the eye, 
ai-e almost invariably present. Under the microscope 
the bits of lung arc seen to consist of elastic fibres, 
whieli often display the outline of the alveoli. Besides 
the pus-cells, fat-erystids and reddish pigment-granules 
are frequently seen. Hsematokiin-crystals are nnusually 
abundant. Micro-organisms aire numerous; they are 
chiefly round, and occur in groups. 

Often, at flrst, the physical signs of pulmonary con- 
solidation cnn be discovered, especiaiiy when the abscess 
is superficially located. Later, when it is drained, the 
Bigns of a cavity supersede these. 

Pever, of a hectic type, is almost invnriablj- present. 
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If perfect drainage is not established spontaneously or 
artificially a progressive loss of flesh and strength 
occurs, wliicli finally ends in death. 

Diagnosis of Abscess, — A diagnosis is based upon 
the history and the presence of the characteristic sputa. 
It must he differentiated from (1) abscess of neighboring 
organs, — as of the liver or spine, — which may penetrate 
the lungs and be drained by the bronchi. Bits of lung- 
tissue cannot be found in the sputa in these cases. 
From (2) phthisis, which is accomplished by the history, 
and by tiie presence of tubercle bacilli in the sputa of 
the latter; from (3) pulmonary gangrene by a purulent, 
and at least not constantly fetid, sputa, by the absence 
of mycotic plugs, and a larger number of hsematoidin- 
crystals. 

Causes of Gangrene. — As the occurrence of pulmo- 
nary abscess requires the presence in the lungs of 
pyogenic matter, so, for the i)roduction of gangrene, the 
bacteria of putrefaction must be present. It is probable 
that they frequently enter the lungs in small numbers by 
the bronchi, but they are unable to harm healthy tissue. 
Conditions of disease in the lungs, especially inflamma- 
tions, make it possible for thetn to develop gangrene. 
Rarely, a healthy person may, by an accident, permit 
putrefiable matter to enter a lung, — as, for instance, 
particles of food ; and with these as a nidus gangrene 
may certainly develop. It will oftenest develop thus in 
persons who are insane, delirious, comatose, or whose 
muscles of deglutition are paralyzed. At times bits of 
decomposing tissue, from cancers or ulcers about the 
mouth or throat, may bo drawn into the bronchi and 
cause gangrene. Yerv rarely, ulcers accompanied by 
decomposition may penetrate the thoracic wall and 
attack the lung, causing putrefaction in it. Fetid "brou- 
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chitU mity also be the cause of the lesion, PDeumonia | 
and tuberculosis are OL-c:ia ion; illy comitlicnted by gan- 
grene. In these enaes l!ie ]inti'efaetion occnrs in the 
iiifliimed tissue, bnt is not the ctmae of it. Giingrene 
may be caused by emboli tliat tiave been carried from 
other parts of the body wbere decomposition is going .1 
on. For instance, tliey mny be derived from extensive | 
and foul bed-sores or abscesses. 

Anatomy of Gangrene. — Either or botb lungs may be 
ftttucked. The right one is oftenest. The lower lobes 
lire more liable to invasion thiiu tlie npper. The lungs 
may be affected dift'usely and very extensively, or only 
small parts of them may be involved. Gangrene often- 
est spreads from a single focus, but may originate from 
several. The affected tissue first becomes solt, and 
brownish or greenish black. It exhales an offensive, 
fetid odor. The tissue soon liquefies in part, and a 
ragged, irregular cavity is formed, which is filled with a 
greenisb-blnck fluid and bits of decomposing lung. An 
area of catarrhal or croupous inflammation naually. 
exists abunt this cavity. The cavities commonly rup- 
ture into the bronchi, but mjiny open into tlie pleura, 
])ericar(Iiiim, peritoneum, or, very rarely, externiilly 
through tbe thoracic wall. The gangrenous process 
gradually involves more and more of the contiguouB I 
tissue. In favorable cases a circumscribing inflamma- , 
tion separates the necrosed tissue from tbe rest as a 
seqnestrum, and forms a limiting wall around it. The 
latter may be tbin or thick, and in lime may become 
fibrous. Extensive heemorrhage is rare, as it is pre* 
vented by coagulation within the pulmonary vessels 
before tbey are destroyed. If the cavity is thoroughly 
emptied of its putrefying contents, the fibrous capsule 
asually contracts it. The granulation tissue by whiob , 
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it is lined may cause its final obliteration. Pleurisy is 
a common complication of gangrene, and is often 
purulent. 

Symptoms of Gavgrene, — The symptoms which ac- 
company gangrene vary much. As it is often secondary, 
the symptoms of the primary affection may obscure those 
that are due wholly to the gangrene. In such cases the 
sputa affords the most characteristic signs of the disease. 
It is often large in amount. It maj* be as much as fifteen 
to twenty ounces per diem. It resembles in physical 
attributes the sputa of fetid bronchitis. Its odor is 
extremely offensive. It taints the breath of the patient, 
and even the air about him for many feet. If allowed to 
stand it stratifies, as does the sputa of fetid bronchitis. 
In the lowermost layer pus-cells and granular matter 
predominate, but plugs and shreds of tissue can also 
be found in considerable amounts. The plugs contain 
numerous crystals of fatty acid imbedded in countless 
bacteria. But what distinguishes this from the sputa 
of fetid bronchitis is the particles of lung-tissue which 
can be found in it. Various chemical substances are 
produced by the putrefaction which are characteristic 
of it. In very rare cases upon the post-mortem table 
gangrene of the lungs is demonstrated, though never 
suspected before death, for the characteristic sputa and 
fcetor oris were wanting. 

The other symptoms are not peculiar to it. Cougli 
and pain in the side are usual. Dj-spnoea is sometimes 
marked. Centrally- located gangrene does not modify 
the physical signs, but when it is superficial and exten- 
sive, at first, the signs of pulmonar}' consolidation, and, 
later, of pulmonary excavation are demonstrable. The 
signs of pleurisy are frequently present, and may 
bscure the others. 



Fever nBually exists, liiit, n.9 a rule, it is quite iri-egu- 
Inr, If the gangrenous slough is freely eliminated frtim 
uu encapsuled cavity and absorption is thus jii-evented, 
fi'ver may be alisent. 

Tlie fcBtoi- of tlie breath often destroys the piitient's 
appetite and may even cause vomiting. The absorption 
of putrefying matter rarely causes rlieumatoid pains. 
Metastatic abscesses may result from gangrene. Death 
has often laeen immediately caused by a secondary 
abscess of the brain. 

A diagnosis can only be made when the character- 
istic sputa is present. 

PrognosiB of Pulmonary Abscess and Gangrene. — The 
prognosis of pulmonary abscess must be a guarded one. 
It is always a grave disease. But a large proportion 
of the cases that occur are curable. A small proportion 
recover spontaneously. They are those in which the 
abscess is thoroughly drained by the bronchi op by 
rupture through tiie thornoic walls. 

Diffuse gangrene of the lungs is rarely recovered 
from. Civcuniscribeil gangrene may be. It must always 
. be remembered, liowever, that infection of other [larts 
of the lungs may occur so long aa any gangrene remains. 
Death is tlie result either of general loss of strength 
or of complications, such as pulmonary haemorrhage, 
pleurisy, and braiii -abscess. 

Both in abscess and gangrene of the lungs the 
prognosis will depend, in - part, also, upon the vigor 
of the patient or the existence of other uuderlying 
disease. 

Treatment of Abscess and Gangrene. — Gangrene may 
be prevented by removing food from the aii^passages if 
it accidentally fall into them when the muscles of deglu- 
tition arc partly paralyzed, or a patient is mentally dull. 
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Persons who are thns liable to errors of swallowing 

should be closely watched while eating. 

In abscess, if tlie sputa is offensive, and always in 
giingrene. much l>enefit cau l»e derived from the inhala- 
tion of antiseptics. The Itest effects are obtained b^' 
the prolonged inlialatiou of tiieui. Therefore, antisep- 
tics are best admiuistered bv a respirator, which should 
be worn for hours. Turpentine, oil of pine, eucalyptus, 
beech- wood creasote. and carbolic acid are among the 
most useful antiseptics. Inhalation through tlie res- 
pirator may at first cause a feeling of oppression, but 
this will pass off as the user becomes accustomed to it. 
Simpler means of inhalation, though less certainh* use- 
ful, may be employed. For instance, the vapors of tur- 
pentine or of creasote, or of eucalyptus, may be inhaled 
from a pitcher in which they have been mixed with 
steaming water, by fitting a paper cover over the 
pitcher for a mouth-piece. Or a Florence flask with 
an air-inlet and inhaling-tube ma}- be employed. When 
such antiseptics are inhaled they not only check the 
putrefaction, but also check suppuration. The pro- 
longed use of the mask or respii-ator insures the 
impregnation of all the air in the lungs by them. 

Symptomatic treatment may be needed to relieve 
pleuritic pains, or to alia}" nausea and vomiting. The 
radical treatment for abscess and gangrene of the lungs 
is surgical. Success can usuall}- be expected from it. 
Abscesses should be drained as soon as they can be 
located. The drainage should be as thorough as pos- 
sible. It is often impossible to wash the abscess-cavity 
through a drainage-tube, because the lungs are very 
liable to be flooded bj' the injected fluid, since bronchi 
also usually communicate with it. A large proportion 
of cases, if opened by puncture or incision and well 
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drained, will recover. Occasionall}'^ a fistula will be left. 
In one case, under my own observation, a fistula per- 
sisted for more than a year, but was finally obliterated. 
Recourse to the same surgical procedures affords almost 
the only hope of successfully treating gangrene of the 
lungs. Many cures have been effected by incision and 
drainage. To give a patient the best possible chance, 
resort should be had to this method of treatment. 
• In both diseases the individual's strength should ber 
conserved as much as possible. Rest should be main- 
tained, both to prevent the employment of strength un- 
necessaril}' and, at least in gangrene, to more perfectly 
prevent the spread of the gangrene to other parts of the 
lungs, which might be caused by constantly varying the 
body's position. The appetite should be stimulated by 
bitter tonics when it is deficient, and digestion aided if 
it is imperfect. Food, under all circumstances, should 
be given with regularity, and in amounts sufficient to 
maintain general strength. The kinds of food to be 
employed, and their amounts, must be varied according 
to the condition of the patient's appetite and powers of 
digestion. 



CHAPTER XIII. 

PULMONAKY TUBERCrL06I& 

Definition. — Pulmonary tuberculosis, or phthisis, is 
a specific inflammatiou of the bronchi and lungs. It is 
excited by the bacillus tuberculosis. The specific inflam- 
mation is always associated with simple inflammation, 
and usually with suppurative inflammation. It is a 
wastinor disease, and commoiilv a chronic one. 

Anatomy. — The anatomical changes which are ob- 
served in the lungs of those affected with tubercular 
disease vary greatly. They may l»e extensive, or slight, 
catarrhal, croupous, or interstitial inflammations. The 
lung is at first consolidated, and later excavated. While 
the anatomical lesions are so various, there are certain 
ones alwaj's present and characteristic; thej' are the 
tubercle-nodules. Miliary tubercles are usually present. 
Infiltrating tubercular tissue may also exist. The 
characteristics of the miliarv tubercle are the formation 
by cells of a globular mass the size of verj'^ small shot. 
This body is composed of large numbers of small ronnd- 
cells. Near its centre are larger, oval, epithelioid, and 
giant cells. To some extent within the cells, and more 
abundantly between them, tubercle bacilli can be seen. 
No new blood-vessels are formed in these nodules. 
When — and sometimes before — it attains its minute 
growth the cells at its centre lose their vitality, degen- 
erate, and become a shapeless mass of dry fat-granules. 
This degeneration and desiccation constitute caseation. 
At first the miliary tubercles are gray and gelatinous, 
but soon become yellowish. 
(120) 



Pulmonary Ttiberculoeis. 

These minute masses may coalesce and form larger 
ones, wliich are sometimes tailed tiibercle-uodulea. 
Iri-egularly slinped or disposed lines of cuseoua inat.erial 
are also often observable. They nmy be made by tUe 
coiilescenee of miliary tubercles, but tliey may also be 
made by tlie degeneration of tissue that is infected by 
tbe tubercular poison. It is probable that some sub- 
stance formed by the bacilli so iiffects tlie tissue-cells 
that they degenerate. Tlie absence of capillaries, be- 
cause of the not] -formation of them in tlie inflammatory 
tissue and the frequent obliteration of them in old 
tiasne, lends to the drying or caseation of the degen- 
erated mass. The tendency to degenerate, though origi- 
nating usually in a miliary tubercle, spreads from them, 
when they are completely involved, to the surrounding 
strnctures, providing the bacilli contiane groning 
actively. 

Tubercles are the foci of extensive simple inflamma- 
tion, or they render chronic what was at first a simple 
inflftmmation. For example, around a miliary tubercle 
there may arise bronchitis, eataniml or croupous pneu- 
monia, and where tuberculosis infects the lungs, because 
of an existing bronchitis, it may make the latter chronic. 
Infection most frequently occurs first in the small 
bronchi, where a miliary tubercle is formed. It excites 
a catarrhal inflammation of the mucous membrane, as 
well as inflammation of the submucosa and deeper tissues 
of the bronchi. This may lead to several different 
results : — 

1. Atelcctnsia may be produced if the inflammation 
and catarrhal desquamation produce obstruction to the 
minute bronchi, A patch of consolidation, lobular in 
size, will thus be formed. Soon, in the wall of some of 
the ooUapsed alveoli, miliary tubercles will develop, and 
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excite more extensive round-celled infiltration into the 
alveoli and interstitial tissue. In some of the collapsed 
air-cells catarrhal inflammation will be excited, and they 
will be filled with epithelial cells. Thus a tubercle- 
nodule is formed. 

2. Instead of this course the localized tubercular 
capillary bronchitis may lead to peribronchitis and 
catarrhal pneumonia. The solidified tissue in this case, 
also, is lobular in size. It resembles in all ways the 
lesion of catarrhal pneumonia, except that it is infected 
by tubercle poison, and miliary tubercles may be formed 
in it, or it becomes extensively caseous under the influ- 
ence of the bacilli. 

3. Croupous inflammation of the lung may be ex- 
cited. Oftenest the fibrinous consolidation is very 
limited in extent, but it may be extensive enough to 
involve an entire lobe. 

4. To some extent in all cases, but especially in the 
most chronic cases, do the interstitial tissues become 
infiamed. Such inflammation produces broad bands of 
fibrous tissue. Tubercle-nodules and lung-cavities are 
frequently cncapsuled by them. Cirrhotic inflammation 
is usually protective, because it tends to encnpsule, and 
thus to limit the spread of the tuberculous inTection. It 
helps to contract and to obliterate cavities. It produces 
the contraction of the lungs which is characteristic of 
chronic phthisis. In the fibrous tissue tubercle bacilli 
are very rare. It may almost be said that they do not 
exist in it. Apparently it is a barrier to their dissemi- 
nation through the lungs. New connective tissue may 
encapsule a caseous nodule of an}'^ size and isolate it. 
All the cells containing bacilli finally degenerate; the 
bacilli die and disappear, and the caseous mass is thus 
rendered inert. It will then tisually calcify, and may 
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remain in tlie hmg inflefinifcely and harnilesaiy. Such 
lirotective capsules rire not perfectly developed except 
in the chronic cases. 

5. Ulceration of the bronchi may result from their 
primary infection. Caseation iti a bronchial tubercle 
will spread tlirnngh it until the suhmueosa is involved 
and the epithelium cast off. The cheesy matter will 
crumble off into the bronchus, and a loss of substance 
will be rapidly caused. Suppurative inflammation then 
seta in, and the bronchial wall is quickly eroded. A 
minute cavity is thns formed. A large one may be pro- 
duced rapidly by the coincident destruction of tissue by 
caseation and suppuration. 

6. Pleurisy is always excited when inflammation 
occurs immediately beneath the pleura. The latter is 
thickened. Adhesions between the pleural surfaces 
always exist wheu tubercular disease is widely diffused 
in the lungs, and often so extensively that tlie pleural 
sac is obliterated. The pleurisy which accompanies 
phthisis is usually dry. In a moderate proportion of 
cases it is serous, and rareiy it is purulent. Miliary 
tnbei'cles may form in the thickened pleura, but do not 
uniformly. Serous effusion occasionally occurs into the 
pleural cavity or into a part of it that has been divided 
off by preceding dry pleurisy. 

Cavities are formed in two ways in phthisis : fl) by 
softening and excavation of tissues consolidated by 
catarrhal or croupoua pneumonia; (2) by the dilatation 
of bronchi and their erosion through suppuration. The 
pathology of bronchi ectatic cavities I need not repeat. 
(See page 57.) The influence of tubercle bacilli, or the 
chemical prod nets of their li fe, is to cause fatty degener- 
ation and caseation. This tendency is increased by the 
non-vascular character 'of tuberculous inflammation. 
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Softening and suppuration, though exceedingly common 
in caseous nodules in the lungs, is not as common in simi- 
lar formations in other organs. It is undoubtedly true 
that softening and suppurative inflammation of consoli- 
dated and caseous portions of the lungs is often due to 
a superimposed infection b}' pyogenic agents. The 
latter is, then, tlie cause of liquefaction of the nodule. 
Koch's experiments with tuberculin show that chemicals 
the products of the growtli of the bacillus tuberculosis 
may also cause suppuration. The softening usually 
takes place first in the centre of the mass. This is 
especially true if originally a bronchiole pas8.ed through 
its centre. The softening sometimes begins about the 
margins of a caseous nodule. At first the puriform 
fluid is odorless, thin, and contains few pus-cells, but 
large amounts of gran nlar matter. Such pus is doubtless 
the result of tubercular infection only. Later, and 
especially after the cavity has opened into a bronchus, 
and it has become infected by the commoner pyogenic 
organisms, its contents are characteristic pus which is 
often more or less fetid. Minute cavities thus formed 
soon, by their growth, open into a bronchus and empty 
in part or wholl}'. They grow, as do other abscesses, by 
the degeneration and desquamation of the granulation 
cells that compose their wall. Bronchiectatic and other 
cavities in tuberculous lungs enlarge more rapidly be- 
cause of the caseation which takes place here and there 
in their walls under the influence of the tubercle bacilli. 
For granular, cheesy matter, when laid bare, will rapidly 
crumble into a cavity and mny produce a considerable 
loss of substance. After communication has been 
established with a bronchus, the air-pressure within the 
cavity is an important factor in enlarging it, for its 
walls are not firm, as a rule, and may be stretched. 
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Cavities frequently rupture into ooe aiiotlier. Small 
cavities are usually irregular in elmpe; large ones are 
more frequently stnootli witliin. But both vary preatly 
in these respects. Cavities almost invariably form first 
in tbe upper lobes ; tliey may be numerous or tbere 
may be but one. In many instances nnmerous caseons 
noflales are observable between tbe cavities and tlie 
surface of the lung. As tlie excavations extend near to 
tbe plenrA it is iiiflameil, and firm adbesions usually 
form between the pleural surfaces over cavities. A 
wivity may occupy tbe M'hole of one lobe, and be nearl}' 
as Ihi^ as an infant's bend. Bands of tissue often pass 
across tbem. Tbese are usually parts of the interlobular 
septa, and they may include arteries of considerable size. 
Tbe latter are usually obstructed by clots, but may be- 
come aneurismal and by rupture cause violent or fatal 
hiemorrlmge. About all old cavities a filuoiis envelope 
forms; if tbe cavity is perfectly drained tliis envelope 
may cause its contraction anci even obliteration, pro- 
vided tbe inner granulnting surfacos of its walls can be 
brought in contact long enougli for adhesion to be pro- 
duced. Small cavities whose outlet becomes obstructed 
are rarely obliterated by the absorption of their fluid 
contents, by tbe contraction of their walls, and by the 
caseation ox enlcifieatiou of their solid contents. Un- 
fortunately, this is not the usual course of pulmonary 
cavities; they must be expected to enlarge. The con- 
traction of a cavity necessitates a eompeusalory dilata- 
tion ordiHplacement of ucighltonng lung-tissUe. There- 
fore the lung is often drawn upward from this cause, and 
if pleuritic adliesions aiv extensive otlier organs tony be 
displaced. Tlie con tents of the cavities are juis, granular 
and oily matter. In all that are rapidly enlarging bits 
of the elastic frame-work of tiie Inng can be found. 
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Tubercle bacilli and various micrococci, pus-forming 
aud noii-patliognomonic, are discoveraMe in tbem. 

The capillaries iu tiiberciiL'iriy-inflamed tissues be- 
come occluded, aud new vessels do not form. The calibre 
of the larger arteries is sometimes diminished or oblit- 
erated by endarteritis. Occasionally small patches of 
hyaline degeneration can be observed in phthisical lungs. 
This change is usually limited to the tibrous tissues or 
tlie blood-vessels. 

The various lesions that have been described are 
combined in many ways. Oftenest caseous nodules of 
catarrhal pneumonia are seen scattered through the 
lungs. Usually cavities are also observable at the a()ex. 
If the given case has been a chronic one, much connect- 
ive tissue will be found about the lesions at the apex, 
while in the lower lobe more recent nodules of catarrhal 
pneumonia will be observed. Or, if life has ended from 
an acute exacerbation of disease, one lobe may l>e found 
consolidated by croupous pneumonia. Caseous nodiiles, 
or more diffuse masses of caseous material, will also be 
seen in it. 

The tubercle bacillus, and, therefore, the cause of 
the characteristic lesions, is disseminated through the 
lungs b}' three channels : by the blood, hy the lymphat- 
ics, and by the bronchi. In most cases dissemination 
occurs by both the last-named channels, and often 1)3^ 
all three. In miliary tuberculosis the lesion's cause is 
always spread by the blood-vessels. In many chronic 
cases a few milinry tubercles will be found in the intes- 
tines. They are probably caused by infection from 
sputa that has been swallowed. More rarely other 
organs will contain them, which must have been in- 
fected through the blood. Infectious material is usuallj' 
not carried far by the l3^mph. It may be conveyed from 
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one pnrt of a lobe to iiuotlier purt, and especially toward 
l!ie hilus. The bronchial glaiula tliiis become involved. 
But it is not prulutble tliiit tiie baullli are transmitted 
by tliesc cliHiiuels i'rom uiie lobe to unother, ami cer- 
tiiiuly not ffoni one liiug lu tlie other. The broncliial 
tubes ai'e luust IVeqiiently tlie cbannuls of dissemuuitioD. 
Tlie sputa is its etirrier. S|iiiUi is not always expelled 
fvlien it ia moved in tlie brouchi, but is often drawn 
Liaok, and even carried into the lung-tissue, by the air- 
curreuts. J. K. Fowler has recently demonstrated 
quite conclusively the usual path of infeKJon l>y the 
bronciii. Oltenest the primary trouble is at one apex. 
The difference in the susceptibility of tlie lungs is 
slight: the left is probably first affected a little the 
oftenest. Tbe lesion does not develop absolutely at the 
apex, but an inch or thereabouts below it ; or else, 
opposite a point on the exterior of the chest, just below 
the outer third of the clavicle. Tlie lesion is also usu- 
ally nearer the posterior surface of the lung than the 
anterior. Before tlie opposite lung is involved the top 
of the lower lobe on the side first infected becomes the 
seat of a lesion. The opposite lung is then attacked, 
and generally its different parts are involved in the 
same order. The middle lobe is last involved, and 
often escape a entirely. 

The primary lesions near the apices of the upper 
and lower lobes increase in size and extend particularly 
downward. New nodules also form close by, and, grow- 
ing, finally unite with tbe first ones. In this way the 
solid mass increases. It has often a rudely -triangular 
shape, the triangle's base being the primary nodule, the 
apex being downward and the anterior border parallel, 
and usually coinciding with, the anterior surface of 
the luu^ in the upper lobe and the interlobular septum 
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in the lower. Beneath these largest solid masses smaller 
discrete ones can l>e found. 

The way in which tlie diverse lesions of phthisis are 
produced is not perfectly clear. Undoubtedly the 
bacillus tuberculosis causes, b^' its presence or by the 
products of its vitality, miliary tubercles and diffuse 
tubercular tissue. The catarrhal and peribronchial 
pneumonias are the results of the extension of inflam- 
mation which accompanies or surrounds what is strictly 
tubercular. The interstitial inflammation is undoubt- 
edly chiefly conservative. The presence of tubercle 
bacilli, or, more probabh', of the chemical products 
made bv them, leads to caseation. It is not common 
for tubercular lesions elsewhere than in the lungs to 
suppurate ; when the}' do, other microbes than the 
tubercular are found in the pus and inflamed tissue. It 
is thereTore not clear that suppuration of tubercularly- 
inflamed tissue is often due to the tubercular infection 
only. The tubercular inflammation excites general 
sj'mptoms as well as local ones. The former are very 
like those of a chronic septicaemia. This is especiall}- 
true after suppuration, when usually a genuine septi- 
caemia exists. 

Miliary tuberculosis of the lungs develops wbeu the 
blood is infected. The miliary tubercles will then 
develop simultaneous!}' in most of the organs and 
tissues of the body. The disease is a general one, and 
not strictly one of the lungs. In such cases the tuber- 
cles are uniformly scattered through the lungs. They 
may be so numerous as to fill a large part of the lung- 
tissne, or they may not be at nil numerous. They may 
coalesce to form small nodules. 

The lesions of so-called acute pulmonary phthisis 
do not differ from those of the chronic form, except in 
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the rapidity with whicL tliey develop Riid spreitd. 
Fibrous tissue is rarelj- developed, or, ut least, to aiiy 
conaiderable extent. Miliary tubercles may not be 
present. Often one entire lobe is consolidated and 
extensively ciiaeaced or excavated. TLe leaioiia may be 
catarrhal or croupous, or both. Tbey caseate with 
rapidity, and cavities form in them as quickly. Qan; 
greiie not nnft-eqiiently snijervenea, 

Si/mploms. — In chronic tubercular disease of the 
lungs three stages are recognized clinically : a stage of 
incipient tuberculosis; a stage of consolidation ; a stage 
of softening and excavation. The first is anfttomicaliy 
characterized by a localized bronchitis, usually in one 
or both apices, and by consolidntioD too small in amount 
to recognize clinically ; the second by clearly recogniz- 
able consolidation ; the third by the formation of 
cavities. 

In the first stage the physician may l>e consulted 
either for a gradual loss of flesh and strength or for a 
persistent cough. Frequently, an acute bronchitis, 
which becomes chronic, tbongii mild, is the origin of 
the disease. An insidious loss of strength, which causes 
lassitude and loss of flesh and color^ are characteristic. 
The face grows gray or sallow, though the lips remain 
red. The patient tires quickly. His respirations are 
short nud quick on slight exertion, and even when at 
rest the movements are shallower than is normal or 
they are unequal on the two sides. There is usually a 
slight, constant, hacking cough; the coughing is now 
and tlieii aggravated by a fresh cold. Often the appe- 
tite and digestion remain normal, but symptoms of 
dyspepsia are not unusual. The pulse is quick, varying 
from 90 to 100 per minute. The temperature is slightly 
raised ; when the bi-onchitis is severe it may be 102° or 
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103° F., but usually it is aliout 100° F. by eight o'clock 
in the evening, when it re&cliea its rnaximiim. It is 
normal iu the early morning hours. Not imrreqiiently 
H Bense of cbilliness is experienced .ibout tlie middle of 
the forenoon, and, rarely, un nctual rigor oceura, "When 
the bronchitis is severe considerable sputn may be ex- 
pectorated. It is in the early morning commonly muco- 
'pnrnlent, and later in the day frothy inucus; bnt the 
commoner, per^^istent, hacking congU is dry. In iLe 
sputa tubercle bacilli can be discovered if patiently 
sought for. HEemoptysia may occur. Bleeding at this 
stage is small or moderate in amount ; it does uot occur 
in half the cases. 

The physical signs are most characteristic in those 
who inherit a predisposition to tubercular disease. We 
discover this stage, usually, developing iu boys and 
girls between the ages of 14 and 22. They are slender; 
their muscles are small and weak; tlieir skin is thiu and 
white J the chest is long, narrow, and thin; often the 
head droops forward or the shoulders bow ; the anterior 
and upper surface of the chest is flat, and expands very 
moderately with inspiration. In those in whom the 
predisposition is acquired in adult life the sliape of the 
chest is not characteristic. Respiration becomes shal- 
low, and, usually, especially so upon one side. There is 
no abnormal fiemitus. The apices are less resonant 
tlian is natural, but localized dullness is not discover- 
able. The respiratory sounda are not uniform over the 
chest : they may be exaggerated at both apices, bnt 
more frequently they are not uniform upon the two 
sides ; for instance, in the left supra-clavicular region 
inspiration may be loud, in the infra-clavicular and 
supra-scapular regions it may be loud and often hitching. 
There is no expiratory sound. Over the lower part of 
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the left lung tiie suiiiitis uiay be dear Hiid purely 
vesicultvi', but over t.ho r.iglit apex tiie suiuids may be 
low, ami near the outer end of tlie claviele they may lie 
absent; a prolonged expiratory soniid may be lienrd. 
Over the lower purt of tliia lung tlie aouiida will probably 
be low, vesicular. It must not be supposed that the 
respiratory sonnds are always just as described in this 
illnstrntioD. The cimracteristic of tliem is mther a 
marked difference upon the two sides, and even in 
diflerent parts of the same side, and especially an abnor- 
mality in the sounds at one or both apices. 

In tiie second stage of the disease the bronchitis is 
more severe. Coughing occurs often, and is always a 
noticeable symptom, while in the first stage it is often 
so slight as to be overlooked by the patient. The 
ex[icctorate is more constantly mucopnrulent, and 
bacilli are more numerous. Often, in acute exacerba- 
tions, the usual symptoms of acute bronchitis will be 
present. Emaciation goes on more mpidh-, and the 
patient is more languid. The appetite is often lessened 
and capricious. The pulse remains quick, is smaller 
and softer. The temperature follows the same course 
as in the earlier stage, but averages a degree higher by 
eight o'clock in the evening, and is usually a little sub- 
normal in the earliest morning hours. Sweating at 
night may occur in the first stage, but less often than 
now. Respiration is shallower, and decidedly so upon 
one side of the thorax. It is more easily excited, and 
breathlessness on exertion is greater. 

On inspection, the difference in the freedom of ex- 
pansion of tiie two sides is evident. Often, especially in 
the chronic cases, the supra- and infm-clavicular regioni 
upon one side will be more retracted than upon the 
other. Vocal fremitus is increased over these retracted 
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areas. At these points there is greater relative dull- 
ness, but nowhere is there absolute dullness. Over these 
same areas the respiratory sounds are broncho-vesicular. 
Moist r^les can occasionally- be heard. These evidences 
of lung consolidation may not be confined to one apex, 
but may be elicited over areas of either lung, or different 
parts of each. They are discoverable, usually, at the 
apices, or posteriorly at the top of the lower lobes. 
Over other parts of the lungs tlie physical signs may be 
normal, or those of bronchitis onl3\ 

In the third stage of the disease the emaciation is 
often extreme. The cheeks are hollow. If the invalid 
attempts to sit up, the back quickly bows and the shoul- 
ders sag. Speech is frequentl^^ slow. There is little 
endurance, and sooner or later the patient is bedridden. 
The pulse grows smaller and remains soft and quick. 
The temperature varies much from day to day, but aver- 
ages 102° F. at night, and is almost uniformly subnormal 
in the earlj'^ morning. Night-sweats are often of daily 
occurrence. The cough is constant, but varies greatly 
from time to time, and in individuals as regards severity 
and frequency. It is accompanied by the expectoration 
of a muco-purulent or purulent sputa. If the cavities 
are enlarging by the disintegration of lung- tissue elastic 
fibres can be found in the expectorate. The appetite is 
variable, but is usually diminished or very capricious. 
Pain in the chest may be felt in any stage of the dis- 
ease. Oftenest it is of pleuritic origin ; more rarely it is 
neuralgic or rheumatic. 

Inspection of the bare chest demonstrates the great 
emaciation which has occurred. The lungs do not ex- 
pand equally, and respiration is much quickened. Pal- 
pation reveals increased vocal fremitus over areas of 
consolidation. Not unfreqnently a bronchial fremitus 




can be felt. Resonance is lessened when tliere is con- 
solidation, but ia tympanitic or senii-tym|mniLic over 
Bnperfidiiil iravitiea. Over (ireas of consolidation tlie 
respinitory sounds are liroiiclio-vesicnlar, or broiichiftl ; 
over cavities Ibey may been vernons or inetnmorpbosing ; 
or, constant bnlibliug I'Sles may be beard at one point, 
i-ales tliat do not move or disnpiiear after a cough, or 
with clniuges of the patient's position. Often, bowever, 
we must rely upon the discovery of elastic fibres in the 
sputa in order to prove timt excavation has begun or is 
progressing. 

Toward the close of lil'c the pulse grows more thread- 
like; the skill becomes luoist and gradually cold. Res- 
piration is very shallow and may be labored. Cyanosis 
is apparent. The mind may remain clear to the last, 
but oftenest conseionsiiess gradually is lost as cyanosis 
deepens. During the last few days of life, or at least 
during the last few hours, coughing liecOmes infrequent 
or ceases, or if it occur is nnaccompanied by expectn- 
i-ation. Mucus and oedema gradually obstruct the 
bronchi and lungs until respiration is impossible, 

I have described the stages of chronic tnbercidar 
phthisis as though they followed each other rapidly, but 
they may not do so. Periods of quiescence or of par- 
tial recovery are the rule, Tliey may occur lictween the 
various stages, or in their midst. For example, some 
pulmonary consolidation may be developed, 'and then 
apparent restoration to health may occur. After months 
or years an extension of cousolidatinu may take plnce, 
or a cavity may form. It is these ]ieriods of qniescence 
that make tlu' disease so eminently chronic. During 
them the physical signs of some consolidation or of a 
cavity will remain The tempeature may be n9rmal in 
range, but its daily curve usually differs from a normal 
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one, in tiiat tbe mftsimiiin [toint occurs tnte in llie Kfler- 
on instead of early. 
It i« important to know «bat are sytuptoius of iin- 
provemeitt. One of lite fir^t tbat i» noticeable is disaji- 
pearance of teiBiieralure or prolonged remissions. Tbe 
pulse becomes slower and often fuller. Flesh is gniiied. 
It IB true, ibat rarely flesb may be gained wbile tbe fever 
persists. An individnal's change in weiglit is so good a 
criterion of the course tbe disease is pursuing tbnt it 
should be frequently observed. A gain in weight is sig- 
oiGcant, at least, of a. diminished general tubercular in- 
toxication. A sign of improvement still more iin- 
portAMl is an increase of respiratory capacity. It 
means that tbe lungs are filling more [Perfectly, and. 
usunlly, that tbe croupous and cnLirrbal exnilates are 
at lenst in part being absorbed. This chnnge does 
not ocenr, as a rule, except during remissions in the 
disease. Changes in tbe respimtory capacity are l>est 
measured by the spirometer. When very considerable 
increase takes place, measurements of the chest's girth 
at the end of deep inspiration will demonstrate it. Tbe 
pliysical signs change if improvement occur in the con- 
dition of tlie litngs. It must be remembered that im- 
provement in a consumptive's general condition often 
occurs without a diminution in the extent of diseased 
tissne in the Inng. and is coincident only with a cessii- 
tion in the activity oF the disease. If areas of consoli- 
dation not only cense to increase, hut also contmct 
and become encapsnled. dullness will diminish, and all 
other physical signs of consolidation will be less notice- 
able, or will disappear. If a cavity cease to grow or it 
contracts, tbe signs of its existence will be less diffuse 
or evident. Elastic fibres will disappear from the sputa. 
The latter will become less purulent and [ess abundant. 
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The tubercle biicilli will diminish in Kiiinlier and may 
disappesir. Improvement may go so fur tUnt a consump- 
tive may lie nble to aucomplisli work equal to tliat of a 
man in perfect health, and still a cure may not be 
effected. To accomplish the latter, all tubercular poison 
thitt exists ill the iimga must be destroyed, not simply 
rendered dormant to be rekindled later. The cougU is 
one of the last symptoms to leave a ease doing well. Its 
severity ,is never a criterion of the intensity of the dis- 
ease. 

There are several important complications, of more 
or leas frequent oecuiTence. Indigestion is not uncom- 
mon. It is frequently the result of a catarrhal inflam- 
mation of the stomach. A disineliuation for food is 
very common, but more than half the time it does not 
. indicate indigestion; for if food is introduced into the 
stomach it does not ferment or cause distress; and, 
furthermore, experiments have demonstrated that the . 
stomach secretes a normal gastric juice. Disorders of 
the stomach are suspected ofteiier tliau tliey occur. 

Diarrbo-'a may occur at any stage of the disease. It 
commonly has two origins. It may be due to catarrhal 
inflammation of the intestine or to tubercular ulceration. 
The latter is a lesion of gravity, while the former rarely 
is, except when tlic individual, fur other causes, is ex- 
tremely weak, and cannot withstand even moderate 
additional exhaustion. It is often difficult to differ- 
entiate between catarrlial and tubercular inflammation 
of the intestines. If the tubercle bacillus is discover- 
able in the faeces tubercular inflammation may be con- 
fidently diagnosed, for it is very seldom that the bacilli 
are swallowed and voided from the intestines nnchauged. 
Tubercular ulceration rarely occurs while the bowels re- 
main constipated. In some cases symptoms of sudden 
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peritonitis, peri- or para- typhlitis, intestinal perfora- 
tion, bsemorrlmge, or signs of internal bleeding first 
suggest the presence of latent ulcers. 

The lar3nix nitiy also be the seat of a complicating 
tuberculosis. In the earlier stages the laryngoscope 
will reveal swelling of the larynx, especially pale, nodu- 
lar swelling. Later, ulcers can be seen. Hoarseness 
and even aphonia are common. Sharp, piercing pains 
are usual. Swallowing is often so distressing that food 
is refused, and all attempts at deglutition are kvoided. 

Hsemorrhages may occur at an^' stage of the disease. 
When slight, only streaks of blood are seen in the sputa ; 
when moderate, a few mouthfuls of bright-red and usually 
frothy blood well up into the throat. In severe cases 
large quantities will be thus voided for hours or even 
days at a time. When large amounts are raised vomit- 
ing may be provoked, or the blood may simultaneously 
flow from the mouth and nose. Haemorrhage from the 
lungs is accompanied hy coughing. Haemoptysis is dis- 
tinguished from haematemesis b^' an accompanying cough 
with the former and vomiting with the latter, by a 
brighter redness of the blood from the lungs and 
blacker hue of that from the stomach, by the alkalinity 
of the former and acidity of the latter, b}' its absence 
from the stools of the former and presence in those of 
the latter, by the existence of preceding disease of the 
lungs in one case and of the stomach in the other. 
Haemorrhage from the lungs is rnre for any other cause 
than tubercular disease, and is, therefore, an important 
diagnostic symptom. It is seldom dangerous to life. 

Pleuris}^ is so constant in its occurrence that it mnst 
be regarded as part of the disease rather than as a com- 
plication. Often it is chronic, and produces so little 
pain and sj'mptoms so insignificant that it escapes atten- 



Pitlmonary Tuberculosis. 



tioii. It) a large numbei' of cisi 
istic pain mid otlier symptoraa. 
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f)iiciit!j" amyloid 
(.■oiiiinoneat lie- 
iiirt amyloid 

ifutti phtliiBi 



9 it uaiist-s c'liaractev- 
Not 1 1 11 frequently tii- 
bei'ciiloBis IB tbe ciinse of iileitrisy witli etfiiaioii. In 
tlie beginnings of [iliLiiisis the effusion inny fill an entii'e 
pleura! wvvity; in tlie Inter stages, lifter ndhesions be- 
tween the pleural surfaces Inive become extensive, effn- 
BionB are nsiiaUy oireiimBcribed or pocketed. Pleuritic 
pains are often very distreaaing and in uiniiy cases recur 
frequently. They may l)e felt at siiiy time dnring tiie 
course of the disease. 

Renal lesions do nut often form 
nal tuberculosis may develop. More IVei 
inflUi'utioii of the kidney occurs. The 
patic ciimplicationa tire fiilty degenerati 
infiltration. 

Wlint is called quick consumption o 
may vary greatly in its course and mode of develop. 
ment, the eonimon feature of all cases being the rapidity 
of the course. In many cases the symptoms are the 
same as tliose of chronic plithiais, but no periods of 
quiescence come in their course, and consolidation and 
excavation develop in quick succession. In many in- 
stances, during a few weeks preceding the actual out- 
break of tiie disciise, a slight cough and noticeable loss 
of flesh will attract tbe patient's attention. Suddenly 
a sharp pain will be felt in the side. The tempemture 
will rise to 104° F.. or thereabouts, and for a few days 
perhaps lie contiiiiions. but will soon grow irregular and 
approximnte a hectic type. Emaciation will progress 
rapidly. The cough will be hard and painful at first. 
The expectorate may at first be mucous, later muco- 
piinilent, and, when excavation jirogreasea, purulent or 
gangrenous. Tnliercle liacilli can l>e found in it. The 
appetite is diminished. The bowels may be constipated 
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or irreguliir, but often, toward the close of life, they 
are loose. The pulse is soft from the first, grows small, 
and is constantly quick. Respiration at first is painful, 
on one side at least, and therefore expansion of the chest 
is lessened, and its movements are superficial. Almost 
from the first large areas — lobar ones often — are con- 
solidated by croupous inflammation or by a combination 
of it with catarrhal inflammation. Therefore, percus- 
sion soon reveals dullness over these areas ; ausculta- 
tion, bronchial i>espi ration; and palpation, increased fre- 
mitus. Usually coarse, moist r&les are abundant from 
an earl}' date. The disease runs too short a course for 
much contraction of the lungs to develop. In a few 
weeks after the consolidation excavation begins and 
progresses with mpidity. It is revealed by the usual 
physical signs, and by the presence of bits of lung- 
tissue in the sputa. In several instances I have seen 
gangrene supervene. The duration of these cases varies 
from six weeks to three months. 

Diagnosis. — A diagnosis is made directly 'by the his- 
torv of lo<»s of flesh, bv the existence of a small, soft, 
quick pulse, an irregular but |HM*sistent fever, the phys- 
ical signs of a rin»umsoribeil bronchitis or pneumonia, 
the oxistonoo of tuWri^le bacilli in the sputa, and, in 
the sti^sxe of aoiivo excavation, of elastic fibres in it. 

It onn Iv difl'oriniliateii fi\>m acute bronchitis by the 
porsistonoo of fovor. bv the givator loss of flesh, and by 
the limitation or oonoont ration of the physical signs at 
the ajH^x of one or Wth lungs. In simple bronchitis 
the inflrtunnation is quite uniformly diflTused in botli 
lunjT^. Art or oonsc^lidaiion and retniction have oo- 
ourrtvl, it »*annot Iv oonfouudcvl with bronchitis, although 
it ir.ijiij: Iv wit^i in;ors:::inl pneumonia and peri- 
bio^-j^^iiiiis, Tho latter aif^vtioiis are not accompanied 
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by tlie hectic fever and progress! ve emaciation which are 
inseparnble froin phthisis. In the stage of excavation 
elastic filu'es are significant, although they may be found 
in the sputa tliat comes from simjile abscess and gan- 
greae of the lung. In the stage of softening it can 
hardly be confounded with any other disease, because 
of the history of its development, its chronicity, the 
chiefly apical location of its lesions, the simtiltaiieous 
existence of areas of consolidation, retraction, and 
excavation. T!ie discovery of tnbercle liacilli in the 
sputa at any stage makes a diagnosis a positive one. 

Causes. — So generally is it admitted that tubercular 
inflsramation is due to tlie bacilliia tuberculosis that I 
have not discussed the history of the growth of knowl- 
edge in regard to it. Belief that this bacillus is the 
cause of the disease is based upon the facts that (1) it 
ia always found associated with its lesions, and (2), 
when isolated and inoculated into animals, it produces 
characteristic tnbei-culnr lesious. A few cases of acci- 
dental inoculation of man have borne the same results. 

It is found that tlie bacillus does not produce tlie 
disease with equal readiness in all animals, and that all 
men are not equally susceptible to it. Therefore, there 
must be other predisposing causes or susceptible states 
of the system. A predisposition to the disease may be 
eitlier inherited or acquired, Et is very r.ire, if ever, 
that the bacillus is transmitted to the child while itf the 
uterus; but tuberculous and cancerous or otherwise 
very feeble parents usually give birth to children who 
are peculiarly susceptible to tlie disease. Many infants 
are infected by the milk of tuberculous mothers or 
nurses, antl usually become scrofulous, or develop 
intestinal tuhercnlosis. 

There are several factors by means of which a sus- 
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ceptibilit}' may be acquired. Usually several of these 
factors act together. Persons who breathe air that is 
corifltied in poorly-ventilated rooms, and especially air 
that is sitnnltaneonsly breathed by many persons, are 
peculiarly apt* to develop a susceptibility. They are 
liable to the malady both because their general Tigor 
and ability to withstand disease is lessened bj' breathing 
Hueh air, and because the air is especially' apt to contain 
the bacilli. 

Lack of exercise is a second factor that aids in 
developing a predisposition. If general exercise is 
wanting, vigorous health and powers of resistance 
cannot be maintained. If exercise, such as will insure 
frequent, deep breathing, is wanting, the lungs will be 
imperfectly expanded and air will remain in them long 
unchanged. If the lungs are thus imperfectly venti- 
Itited, it is possible for the bacilli to gain lodgment and 
to remain long enough to grow. As they grow with 
peculiar slowness, good pulmonary ventilation will 
greatly help to prevent infection. 

Foods mav be a source of infection. Cows' milk 
and l>eef soniotintes contain tubercle bacilli, and when 
eaten may cause tubert»ulosis. This, however, rarely* 
occurs, except in infaufv, when raw. infected milk may 
1k^ taken f<»r weeks and months consecutively. Healthy 
digestion otton, but not alwavs. kills the bacillL Cook- 
inir aiwavs will. There need be little fear of tuberculous 
food if it is not t<aken r:iw, . A lack of nutritious food 
will cause a douroe of ireneral feeMoness which makes 
one little resistant to anv form of illness. 

i)ther pulnionarv diseases, especially chronic ones, 
priHiispose to tulvrx*ulosis of tho lungs, by removing 
the natund jruards of tiie respiratory passages against 
infivtion. Bro:u*iiiTis oiten destroys the ciliated epitlie- 
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lium of the bronchi, whose function it is to keep the 
latter clean. Exforiations or superficial ulcd'atioas 
make it comparatively easy for infectious germs to gain 
access to the deeper interstitial tissues, and to lodge in 
tbe aii--pa8sages long enough to mnltiiily. We there- 
fore find pulmonary tuberculosis often following other 
inflammatory afiections of tlie lungs. 

Diabetes is a general disease which, with peculiar 
frequency, is followed by or associated with tuberculosis. 
It certainly creates a susceptibility to the latter disease. 

Both sexes are affected with equal frequency. Pul- 
monarj' tuberculosis may develop at any age, but it is 
least likely to in the earliest and latest years of life. 
Most Trequeutly the earliest symptoms can be detected 
iu the latest years of youth and earliest years of adult 
life. 

It is a disease that is ubiquitous. It can be found 
in all climates. It is, however, not equally common in 
all. In general it may be said tliat in the most sparsely 
peopled regions of the world it is most infrequent. High 
altitudes and high latitudes are most exempt from it. 
The coldness of such localities leads to purity of the air. 
The rarefaction of the atmosphere in high altitudes also 
contributes to its purity, especially to its freedom from 
dust, because the latter is not easily suspended in thin 
air. The liabits of the inhabitants of such regions 
necessitate vigorous exercise out of doors, and the 
stimulating qualities of the dry, cool air incite them to 
it. This insui-es deep and frequent breathing of pure 
air and the maintenance of n good circulation. The 
rarefied air of high altitudes necessitates deep bi'eatbing, 
involuntarily trains the muscles of respiration, and 
develops voluminous lung*. 

Pulmonary tuberculosis is also somewhat less fre- 
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quent upon dry, well-drained boUs than upon low and 
lK>oi'ly-d rained ones. Tbe disease is most ahundant in 
temperate and warm climutea, where the soil and air are 
damp and tbe temperature is cliungeable. 

Pulmonary tuberc-nlosis is a constant scourge and 
is more deadly than the epidemic diseases. On an aver- 
age, 1 in 7 of all nho die, the world over, succumbs to 
it. In certain locnlitiea the mortality is much greater, 
and in others less. In many, especially in old prisons, 
fi'om 50 to 70 per cent, of the deaths are from this 
disease. Glean, fresh air is so important for its preven- 
tion that good ventilation of rooms and good ventila- 
tion of the lungs, maintained by exercise, have lowered 
high mortalities I'rom it in the inhabitants of in'isons, 
barracks, schools, and monasteries. 

Prophylaxis. — Propliyliixis is extremely important. 
We can hope that, by a proper regulation of the life of 
tbe people, it may be possible to greatly diminish the 
frequency of the occurrence of pulmonary phthisis. 
This must be accomplished by preventing infection, by 
removing an inherited predisposition, and by preventing 
its acquisition. Tuberculous milk, whether it comes 
from a mother or froui cows, should not be fed to 
infants. Tuberculous milk and meat are less apt to 
infect adults, for they rarely take much of either in an 
uncooked state. 

As infection takes place almost exclusively through 
the respiratory passages by means of contaminated air, 
it is self-evident that pure air only should be breathed. 
To prevent contamination the bacilli should be destroyed 
as far as possible, and perfect ventilation of living-rooms 
and shops should be maintained. Tbe air is contam- 
inated by tubercular matter only when the latter is 
dried and forms a part of the atmosphere's dust. Such 
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dust is almost exclusively lonueil by tlie Jrying of 
sputa. Wlien it ia remembered tliat Bputa is cast upon 
the floor of biiildinga, upon tbe ground, and upon hand- 
keix'biefs or other articles of dress, mid permitted to diy 
and be scattered by air-currents, tlie abundance of the 
contaminating material becowcs evident. For the safety 
of others, tuberculous patients should be instructed to 
always expectorate into vessels filled with water, or 
upon handkerchiefs or other articles tlmt can be boiled 
or burnt before they dry. Cuspidors should not be 
emptied upon tbe ground, but into sewers or upon a 
Are. They should often be thoroughly scalded. 

If sleeping-rooms, living-rooms, factories, offices, and 
hallSjWheramnchof our lileia spent, are well ventilated, 
the air will be constantly diluted and purified, so that 
the chances of infection will be greiitly lessened. The 
fact that those whose occupntions or modes of life 
Decessitute their breathing a close and confined air, and 
especially one that many are simultaneously breathing, 
are more subject to the disease than others, establishes 
the need of fresh air for healthful living. Some years 
ago it was found that, among certain Enghsh soldiers, 
the mortality from consumption exceeded very greatly 
that among the towns-people about them. The old and 
poorly- ventilated barracks that they were then using 
were torn down and replaced by new ones, especially 
constructed to maintain ventilation as perfect as pos- 
sible. The result was, that tbe mortality fell to as low 
a point as in tbe healthiest districts of England. A life ■ 
out-of-doors — if possible, in tbe country — should be led , 
by those predisposed to the disease. 

The bud influence of a sedentary life upon those pre- 
disposed, and its influence in developing a predispo- 
sition, emphasizes tbe need of exercise as a means of 
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propbylaxiB, Exercise Bhould be general to maintain a 
good degree of nutrition and a vigorous circulattoD. 
They must, also, often l)e especially adiipted to develop 
the lungs and to increase tlje foreefulnesa of respiration, 
In tbose whose build predisposes them to consumption 
the lungs are unuaually small in vertical diameter, bat 
very long,aud the heart is small. General exercise will 
strengthen and enlarge the heart. Pulmonary exercise 
— that is, voluntary, deep, full breathing — will enlarge 
the lungs, strengthen the respiratory muscles, and 
create a habit of deep breathing. Life at high altitades, 
hill-climbing, aud running especially lead to involuntary 
deep breathing. In young people the chest is mobile, 
and can be ahaped and enlarged by persevering exercise. 
It is often necessary to correct other muscular weak- 
nesses which produce deformities that hinder good 
respiration r such are round shouldera and stooiied neck. 
They are due to weak shoulder- and back- muscles. For 
children and youth who are physically deficient special 
physical training ia needfid. 

Daily baths or douches, and thorough rubbing after 
them, are useful in training the peripiieral vessels to 
dilate promptly and restore warmth to the skin when it 
is suddenly chilled. If this habit can be acquired by 
the vessels the evil effects of sudden and violent atmos- 
pheric changes will be lessened. 

The body should he constantly covered by woolen 
garments. They may be light or heavy, according to 
the season, but in changeable climates they should be 
worn throughout the year. It is best, also, that woolen 
night-garments should be worn. The advant^e of 
woolen clothes is, th.at they maintain within themselves 
an atmosphere that is slowly influenced by external 
changes. They are porous, and do not keep upon the 
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skin exhalations wliiuli aliould be carried off in order to 
luuiutaiu cltaiiliuess. Certainly, colds are less fre- 
quently taken or aggravated by tliose who exercise such 
care in dressing. 

The dimate best adapted to tliose disposed to the 
disease will be indicated wben tlje climates which are 
most snitable for the different stages and varieties of 
euLiaumiition are described. Fur tliose esiiecially sus- 
ceptible ont-door em ploy men ts shonld, by ail means, be 
preferred. Close eunlincment to a desk or at trades, 
such as sewing, tailoring, and sboe-iiiaking, shonld espe- 
cially be avoided ; particularly should such iiidividiiala 
not workiii poorly- ventilated rooms. 

If the tonsils of a child are chronically enlarged 
and, by their mechanical interference with respiration, 
prevent the pro[>er development of the chest, they 
should be removed. Respiratory itffections, especially 
sufU us subacute or chronic bronciiitis, should be cared 
for as qnickly as possible, for they also make the indi- 
vidu.ll affected more susceptible to infection. 

J'realment — Hygiene. — We know of no specific for 
tuberculosis. Medicinal treatment is therefore symp- 
tomatic. Hygienic treatment is all important. Hjgi- 
enio measures, as well as medicinal treatment, must be 
adapted to individual cases. Pure air is as essential to 
the consumptive as to those predisposed to the disease. 
The purest air is found in mid-ocean and upon moun- 
tain-tops. It is better in the country than in the city. 
At high altitudes — that is, at elevations of more than 
five thousand feet — advantage is ilerived not only from 
the purity of the air, but from its rarefaction and con- 
sequent influence upon the depth and frequency of 
respiration. High altitndea are especially indicated for 
young people who are predisposed to the disease, or 
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have it in its iucipienc}', provided tliey do not have 
fever. It is indicated for fibroid phthisis, especially if 
it occur in young persons. It is also indicated for 
those suffering from any variety of chronic phthisis 
during a period of quiescence. But it is not so uni- 
formly beneficial in those who are past middle life or 
very feeble. The rarefaction of the air causes involun- 
tary, deep, and, at first, frequent respiration. Little by 
little the lungs expand, so that their capacity is in- 
creased. As this change takes place the breathing 
becomes slow, but remains unusuall3' deep. The deep 
and strong respirator}^ movements that are thus con- 
stantly necessitated enforce a better ventilation of the 
lungs, a better oxj^genation of the blood, and, therefore, 
more active tissue-change throughout the body, and a 
strengthening of the respiratory muscles. The increased 
capacity of the lungs is brought about by distension of 
the air-cells which, in lower altitudes, are only partly 
expanded and little used, and often by rendering other 
portions emphysematous. This helps to prevent infec- 
tion by maintaining good ventilation of the lungs. 
Emphysema is usually produced about areas of consoli- 
dation. The stretching of the lung-tissue here and 
consequent stretching and narrowing of the capillaries 
prevent congestion. The dryness which is character- 
istic of high-altitude atmospheres causes the exhalation 
of unusually large quantities of water. This aids in 
bringing about an absorption of inflammatory exudates. 
The breathing of pure air lessens the tendency to infec- 
tion by p3'ogenic organisms, and the liability to form 
abscesses. Dr}-, clean, cool mountain-air is peculiarly 
invifroratino; to the nervous system. It often stimulates 
the ambitionless and lethargic to take the all-needed 
exercise. It gives greater buo3'ancy of spirits, 
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Higli iiltitudes tire contro-itidiciitciJ iu aciile CHtnirlial 
c-iises, 01* ill other fonna in wUich tliere is nn acute exaoer- 
liiilioii. Fever is a coiitrn-iDdicatiou, since it is iisiinlly 
jiggrnvated by Ligh altitudes. Great debility is also a 
coiitra-iiidication. If tbe luugs are so extensively in- 
volved in consolidation oi- excaviition that reS))iration 
cannot be well inuintnineLl in nirefled airs, the high alti- 
tudes are likewise contra-iiidiented. A very nervous 
temperament coutra-indicates them; for the stimulating 
nil' may cause sleeplessness, extieme iiervunsness, and 
even mnscnlfir iiains. 

Many places in the Rocky Mountains are high-a|ti- 
tiule clinnites par excellence. In this vast region em- 
ployment can be found by those who can take it; and 
very excellent locations for permiiueiit residence exist 
lliere. Of health resorts Coiorado Springs and Mauitou 
are the most famous. The Alps in Switzerland are also 
fnnions for the cure of consumption, but they nre not 
as good as the Rockies, since permanent I'esidenco in 
high altitudes cannot so well be maintained there, for in 
the spring, when the snow melts, the air becomes damp, 
and exercise is limited by the wet and sinsli. In the 
Rockies snow lies on the ground only a sliort time and 
disappears with rapidity tit most of its health resorts. 
High-altitude residences are few tu the Ajiatachian 
Mountains, and when tiiey exist they are on mountain- 
peaks that are frequently cloud-capped, enveloped in 
mist, and exposed to harsh winds; but residences at 
moderate altitudes of two thousand or three thousand 
feet nre numerous. They atford climates that are stim- 
ulating and air timt is pure, while, for those who can 
l«ke exercise, the hill-climbing will accomplish nearly 
as much towani expanding ibe lungs and dilating the 
chest ae the riiretied air of high altitudes, They are 
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better auited, too, for those whose liiiiga are extensively 
crippled and who are gre.itly enfeebled. 

Sea-air, whicli can ouly be had to the fnllest adTari- 
tage at sea, on a vessel, is especially suited to the same 
classes of cnBes as high altitndes, and also to persons 
past middle life and to those greatly weakened. It is 
cbaracterized hy purity; tlierefore, suppiiratiou from 
superimposed infection is not liliely to occur. It is 
invigorating to digestion and nutrition, and its moisture 
and equability make it palliative to dry, harsh cough- 
ing. Involuntary expansion of the lungs, enlargement 
of the chestj &m\ prompt absorption of iufiammatory 
exudates must not be expected. Pulmonary esereises, 
wheu indicated, must be voluntarily taken. The great- 
est benefit lias been derived froni high-altitnde and sea 
airs; but, if tiie best results are expected, cases must 
be carefully selected for each. Sea-climates, beonuse 
of their sedative influence, are indicated for the very 
nervous, who are too greatly stimulated by dry, high- 
altitude air. 

Long sea-voyages, as well as prolonged residence at 
high altitudes, is essential to produce the desired effects. 
At least six months, and, better still, a year or more, 
should be spent in these climates. A sea-voyage is con- 
tra-indicated for those who are very weak or in danger 
of rapid failure, since tliey cannot turn back wlien started. 
It is contra-indicated for those subject to prolonged sea- 
sickness. A time of year and a direction should be 
chosen that will promise good weather. Three succes- 
sive summers can be had by starting from the northern 
temperate zone nnd sailing across the Equator to the 
southern part of America or Africa or Australia, so 
that the winter will be passed in southern seas, and k 
return voyage made so that home is reached the follow- • 
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iiig spring or summer. Boats should be edeuLed that 
!ire not overcrowded with passengers and tliat are well 
provisioned. Good and varied food is essential for an 
invalid. A voyage in a sailing-vessel is the best for an 
invalid, for such boats go more leiaurely and are leas 
crowded tliaii eteamei-s. 

A modified sea-air can be had upon many islands 
and coasts, which is often very beuefluial. But it is 
neither so imre nor so constantly invigorating, because 
more changeable. Islands often resorted to are the 
Bermudas and the West Indies. Shore resorts are 
numerous. Those of California and Florida are pecu- 
liarly favorable to many cases of consumption. 

It is desirable to remove many consumptives who, 
although in tlie early stages of the disease, are feverish 
and ill adapted to tlie climates already mentioned fVom 
the cliangenbie and iuclemont weather of onr northern 
cities. Those who are sufferiug in tlie advanced stage 
of the disease, if it is not making rapid progress, are 
also benefited by escaping winter and spring weather at 
the Norlli. For persons who are naturally lethargic 
and need a etiniulatiiig climate, the dry, mild, and 
equable air of Southern California is peculiarly favor- 
jibl^. Its distance often makes it inaccessible. West- 
ern and Southern Texas afford an excellent winter and 
spring climate for those who need a moderately dry and 
warm air, and, therefore, one modemtely stimulating 
and genial. Those who, because of the nature of their 
case, cannot make their home either at high altitudes or 
on or by the sea, are often most beneDted by transitory 
residence in southern States during the winter and early 
spring, find amid the pine- forests and moderate el cTa- 
tions of Virginia, Georgia, or New York in summer 
and autumn. Olten those who cannot safely take 
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advantage of a higli-altitiide climate, because of fever 
and the ncuteiiess of their trouble, tlioiigb in the first 
stage of the disease, cau spend the winter with benefit 
near San Antonio, Texas, There tliey can live almost 
constantly out of doors and take tbe needed exercise, 
while the change will invigonile the aiipetite anil usu- 
ally cause a general improvement. Often their fever is 
gone before spring, nud they can go with safety and the 
greatest advantage for a sojourn of a year or more to 
Colorado or New Mexico, where the mechanical effects 
of a rarefied air may be obtained. 

Localities should always be chosen where there are 
few cloudy days, and where violent atmospheric changes 
are rare. 

Often pure air must not only be sought by ubanges of 
climate, but it must be insured in the homes or places 
of busineBs of consumptives. As little time should be 
spent in-doors as possible by those able to be out. Sleep- 
ing-rooms should be most thoroughly ventilated. Their 
windows should be kept open by day, and if it is neces- 
Biiry tliey may be moderatelj' warmed before bed-time. 
Warm clothing and bedding should be at hand, but the 
temperature of the air need not be high. For those 
who are able to be about the house and out by day, it , 
need not in winter be more than 45° or 50° P. if the 
air is dry, but must be mudi warmer if it is damp. For 
those who are quite weak it is best that the temperature 
of the room be kept uinform and at about 68° or ^0° F. 
For those who cannot leave tin? house, but can leave 
tbeir beds, it is best that two rooms be at their disposal, 
one to be used by night and the other by day. Tbe 
one occupied by day should be sunny and cheerful ; its 
windows should be opened wide by night, as the others 
are by da}-. At nil times there should be permitted an 
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egress of air tbat a conBtant clmii<,'fi find freslinesB of the 
ntmospbere maybe maintiiined. 

Suitably regulnted exercise is quite as essential for 
tbe consumptive ns for tboae predisposed to tlie disease. 
Exercise sboulil be regulnrly talji?ii, but sliould never 
lie esbaiistinir. By Uiose who are feeble very little 
sbould be tiiken at a time, but in varied forma it may 
be taken often lliroiigli the day. Short walks and rides 
are all they can bear. By those more vigorons and 
without fever field sporta and games may be resorted to. 
These general exercises help to maintain intisculai' tone 
and vigor, and therefore a more perfect lymph circular 
lion. The latter helps to eliminate much tbat might be 
detrimental if it accumulated in the syRtem. This is 
probably the reason for tbe frequently-observed fact 
tbat, if accustomed exercise is not taken, night-sweats 
return and the appetite is lost. For those in the first 
half of life, and especially for those with fibroid phthisis, 
respiratory gymnaetics are especially useful. These 
consist in enforced deep breathing. With the head erect 
and the shonldors back, as deep a breath should be 
taken as slowly as possible every two minutes while one 
is walking, and once in from half an hour to an hour 
while sitting in-doors. By this means the lungs are 
kept well expanded and the air in them most perfectly 
changed. Tbe respiratory inuacles are strengthened 
and trained to involuntarily maintain deep breathing. 
The chest can gradually be thus enlarged quite as much 
aa by high-allitude life, provided only one will be suf- 
ficiently persevering. Another excellent but less-fre- 
quently available means of maintaining respiratory 
gymnastics is by the alternate inhalation of com- 
pressed air and eshalation into rarefied air, such as 
can be afforded by the pneumatic cabinet and similar 
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contrivances. In this way the good effects of enforced 
deep breatliing can be had, and the lupgs can usually be 
more rapiilly enlarged. Respimtory gymnastics, as 
well as general muscular exercises, must be gentle in 
the extreme when debilit^'^ is great, or fever is continu- 
ously high, or cavities are large. 

Hours for rest and sleep should be regularly pro- 
vided. Many consumptives carr}' on business and give 
themselves insufilcient rest. The clothing of the con- 
sumptive should be light, but warm. Too much cloth- 
ing is frequentl}' worn. It is burdensome, restricts the 
respiratory movements, and is not cleanl}'. Impervious 
garments, such as are made of leather, are not whole- 
some, for they make it impossible to dissipate the exha- 
lations from the skin. Mufflers should not be worn over 
the mouth or nose, unless a high wind must be faced or 
a cold air excites a cough. In the latter case, they may 
be worn for a few minutes when the cold air is first 
struck, and until a tolerance of it is obtained. 

For consumptives occupations should not be seden- 
tary or necessitate confinement in-doors, nor should 
they cause mental strain or worr}'. The diet should be 
varied, but simple. As appetite is often poor, it should 
be tempted by a variety of food. If structural disease of 
-the stomach exist, it may make necessary- a still greater 
modification of the diet. It is usually necessary to crowd 
food upon consumptives, because of the lack of incli- 
nation for it. It is well to prescribe, in addition to such 
food as may be chosen at meal-times, a part or a full 
glass of good milk between meals and at bed-time. Milk 
is especiall}^ wholesome for those who like it. Butter, 
cream, and oils are also good, if easily digested. The 
fat-producers are the ingredients of diet that are espe- 
cially needed by consumptives. Codliver-oil is peculi- 
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arly good, for it ia easily digested. If it is taken, 
cream and other oils should not be too much urged 
u])oii a psitieiit, lest his fat^ligesting powers be over- 
tasked. If indigestion exist oils cannot be taken. 
When tliey can they help rapidly to increase flesh, and ■ 
with its increase other symptoms are ameliorated. The 
beat preparations of codliver-oil are the clear, light- 
colored ones. They should be given to adults in as 
large doses as can be well digested. It is best to begin 
witli a teaspoonful or less, and to gradually increase the 
dose. It is also best taken after eating. The taste may 
be made less objectionable iT a little salt is taken before 
or after it, or if a bitter like gentian is added to it. The 
various emulsions are palatable, and by many readily 
taken. It is easy to administer tlie oil in elastic ca]>- 
snles containing from fifteen drops to a teaspoonful. If 
tht! taste of codliver-orl constantly return to a patient's 
mouth, or if it lessen the appetite for other wholesome 
food, it is not beneficial, and either the quantity taken 
must be lessened or it must be discontinued. 

Mil It-ex tracts are concentrated solutions of grape- 
sugar, with more or less of n. diastatic ferment added. 
They have been recommended as a substitute for cod- 
liver-oil. This they are not. Bnt they are good fat- 
producing foods, and as such -may be need. 

Forced feeding by a stomach-tube has been tried in 
this disease where there was great disinclination for 
food. It has been found tliat usually there is no dis- 
order of digestion. Such feeding generally causes an 
increase of flesh and strengtli. It, however, does not 
occur if the destruction of the lungs ia extensive, and 
if weakness ia consequently very great. 

Treatment, Medicinal. — Medicinal treatment must t:^ 
palliative and symptomatic. The cough of tubercular 
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phthiBJa is fi eliroiiic one. It umy be inf 
coughs from otUer causes, by expectoi 
dynes; but as these remedies often nauseate, and usually 
ih tbe appetite, they must l>e used with discretion. 
As a general rule, it may be said tliat they niust not be 
used if tliey can be avoided. If coughing is severe and 
the expectorate is tight because of a fresh cold, the 
formula given on page 46, containing ammonium muriate, 
will be found serviceable. Bnt such expectorant mix- 
tures cannot be long used judiciously. In roost cases 
an anodyne can be advantageously given at night to 
lessen the cough and insure sleep. The I>est anodynes 
are codeia, morphia, and chloral. The first of these is 
usually sufficient, and is the least objectionable. When 
the stomach is irritable, I have found a mixture of 
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to be serviceable. It allays the irritability of the stom- 
ach, and often lessens the cough in a surprising way. 
Teaspoonful doses may be given from every three to six 
hours. When the cough constantly needs mitigating, 
small doses of codeia may be given every three or four 
houra without disturbing the stomach, and with benefit. 
To loosen the expectorate when it is scant and tight 
the expectorants must be employed. If expectoration 
is abundant it can l)e lessened by terebiiithines. Its 
purulent character may also be lessened by the same 
remedies. Beech-wood creasote has been lauded as 
e^eciallj' curative for tubercular lesions of the lungs. 
I cannot thiuk that, in therapeutic doses, it exerts a 
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very powerful iiifliieiice upon tlie bacilli in tlic lungs, for 
I have never seen ihe niinilier of bncilli in tlie sputa 
leeBcned hy it. It is certainly benelicinl in rendering 
the spntn lefts purulent nnd lesft nbiiuilant. It does not, 
itt tbe same time, make tlie sputn ndliesive and dlfficnlt 
to raise, Its does turpentine and its congeners, Creaaote 
may be given in minim doses, niul gradually increased 
to font or five times tUat amount, and tbe doses may be 
rejieated every three to six liours. It is most agreeably 
administered in capsules, with gentian or pepsin or some 
other vehicle. A few times I have known it, in the 
larger doses, to cause some gastric burning and dis- 
tress. More rarely, I have found the urine darkened, 
and exhaling the chiiracteristic odor of the drug. In 
oi-der to get most Tully the best effects of creasote it 
must lie given for weeks at a time. I have more fre- 
quently seen good results follow the persistent use of 
creasote than of any other drug. This good effect, I 
Ijelieve, is chiefly due to a diminution of tbe activity of 
suppuration. 

When the larynx and trachea are mnch inflamed an 
inhalation of hot-wntev vapor, which has been impi-eg- 
nated with carbolic acid, or creasote, or turpentine, or 
pine-oil aud paregoric, gives much comfort; it lessens 
the cough and the tracheal aud laryngeal soreness. An 
inhalation of this kind can be best obtained from a flask 
partly filled with the medicated hot water and fitted 
with a cork, through which one glass tube passes to the 
bottom of the liquid and a second, sha[)etl for a mouth- 
piece, into the vapor that fills the upper part of the 
flask. When inhalations are made the air is drawn in 
bubbles through the water, and is thus laden with 
moisture and is medicated. The inhaler should be used 
often if the inflammation is sharply acute. Steam- 
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Atomizers may Ije employe)! insteail of the iiiliiiler, but 
my bands have seemed less efficient. 
Codliver-oil and mnlt-extruct, thougli more properly 
foods, often lessen cou^li, and may be used, at least, as 
ndjuvants. Troublesuioe coughing can often be pre- 
vented by careful mauageineiit. Many patients are 
most troubled by iirolonged cotigbing at night when 
they retire and on awaking in the morning. The uight- 
cough is due partly to the irritability of the nervous 
system from weariness, but more to n sudden change of 
position, and often of rooms and of clothing. The 
physical labor of disrobing and the stooping and bend- 
ing which it necessitates are sufficient to provoke a spell 
of coughing, as can often be proven by having a patient 
assume the same posture luid make the same movements 
at other times in the day. If a patient who is troubled 
with evening cough must climb stairs to a sleeping- 
room this should be done with great slowness, and a 
rest of fifteen to thirty minutes should be taken before 
clothing is removed. ■ The room in wliicli the patient 
undresses should bu of the same temperature as that 
just left. One garment should be removed after another, 
slowly, and with frequent pauses for rest. It is best, 
nsnally, that cheerful conversation should be kept np, 
and the mind diverted from the expected siege of 
coughing. In many cases an attendant should help to 
remove the clothing, so that as little effort will be 
required of the patient as possible. The night-clothing 
should be warmed, so that it will not chill or shock the 
akin. In the process of uncovering the body, as little 
of it should lie exposed to the air at one time as possible. 
The bed should be warmed. Often coughing can also 
be averted by not at once reclining in bed. The patient 
may at first sit in bed or lean iigainst pillows, and then 
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very gruduaily slip down into tlie bed and assume a 
recumbent posture. An Iiour or more sbould be occu- 
pied in leisurely getting to bed. Tlie patient should, 
therefore, begin early. Very frequently, if tlioae who 
retire at eight with a severe cougliing spell will begin at 
five or half-past, and get finally settled liy half-imst six, 
they will avoid it. It is a mistake for consumptives to 
sit up iate or to become too wearied. The morning 
congh is oftener difficult to stop, for it is usually caused 
by an aocumolation of secretions in the air-passages or 
in cavities during sleep. If coughing occur occasion- 
ally during the night, but does not prevent the patient 
from falUng asleep quickly again, it need not be checked, 
for it often prevents a wejirisome and distressing spell 
of coughing in the morning. The morning cough can 
often be mitigated by taking n warm, nourishing drink 
on first awaking. A cup of warm coooa is "particularly 
grateful at this time. Wlien conghing begins the 
patient should not sit up or get np, but should keep as' 
qniet as possible. In this wbv coughing can be pre- 
vented from iwurring with frequency. After the largest 
part of wliat is usually expecloi-ated in t]je morning is 
raised the patient may begin to dress, but it should l>e 
done slowly, in a room whose atmospliere is genial If 
the patient is feeble tlie Jiot, nourishing drink that has 
been recommended will be found especially beneficial if 
taken an hour or two, or even longer, before breakfast- 
time. Often, when the coughing speli hegins at four or 
five in the morning, it will l)e mitigated by it, and an 
additional sleep wilt be obtained. 

Anorexia is a very common and very troublesome 
aymptoni. A change of air and scene are often imroe- 
diHtely beneficial. As tlie maintenance of strength by 
foofi is alt-im porta nt, to counteriict a disinclination for 
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it becomes a necessity. By varying tbe diet, and by 
having nli of its ingredients iippL'tisingly pri^pared, tbe 
object may be accomplislied, Oftener it is necessary to 
administer food in prescribed aitiouiits and with tlie 
regularity of medicine. Milk, or some of its prepni'a- 
tiona, like kumy9s,cau thus be best given. It will ollen 
be more persistently tnken if it is medicated. A bitter 
tonic may be mixed with it. A few years ago a decoc- 
tion of mullein-leaves in milk was commended as one 
of tlie iimumerable consumptive cures. Tlie gaiu in 
weight and general improi'ement which followed its 
administration came from the timonnt of food that was 
thus forced upon the patient ratlier than from the drug. 
Bitter tonics, such as qniuine, nux vomica, and gentian, 
are often prescribed, but in my liamis have been of little 
avail. Such exercise as the patient can take and an out- 
door life are especially serviceable in maintaining an 
appetite. 

Vomiting oftenest is due to severe coughing, and 
will cease if the cough is lessened iu severity by ano- 
dynes. More rarely it is due to gastritis, or other com- 
plicating disorders of the stomach. Generally, resoi'cin 
and bismuth will prevent it, or tlie carbolic-acid mixture 
described on page 154, from wiiich the antipyrin may be 
omitted. 

Diarrhcea and constipation frequently need treitt- 
ment. The latter is amenable to liie usual laxatives. 
such as aloes and cascara aagrada. The former may 
result from a catarrhal or-tuberculnr inflammation of the 
intestines. They are both often persistent and recur- 
ring. If the diarrlioja is not severe the carboHc-acid 
mixture just mentioned may suffice to check it. In 
severer cases, and especially if intestinal iilceratii 
exist, one of the foiioiving formula- wiU he better 
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^^^Kl, B 01. gaultheriffi, . . can. 2 (3m). 

^^^K 01. terebJDth "10 (SJisa). 

f Tinct. opii "13 (3iij). 

I Saccliar., "30 (gj). 

Aquie, . . . q. B. ad ■' 130 Cgiv). 

Sjg. : Make mi einulaton and give in teaepoonful {loses, 
cUluted "witli water, every two to eix liourB. 

a. K Argent, nitrat., . . grm. O.OIG (gr. i). 
I Pulv. opii, ..." 0.015 (gr. i). 

I Ext. gentian " 0.13 (gr. ij). 

I Big. : A pill, to he taken every four lit six hours. 

8. R Plumb, aoel grm. 0.13-0.3 (gr. ii-v). 

Morphiffi, . . . . " 0.008 (gr. J). 
Sig. : A pill, to be taken every four to sii lioiira. 

Numeroiis otlier astringents can be used, but none 
are more generally efflcftcioua tliiin those mentioned. 
Astringeiita and anodynes can sometimes be usefully 
given as eneniata. Food must be ftdministered witli 
care, BO tli.it it will not irritate the bowels. It should 
be easily digeKteil, and should not form bulky stoob or 
contain irritants, such ns seeds or frti it-stones. 

Ferruginous ^ireparations and the phosphates are 

j indicated to relieve the auoMniu which is almost con- 

I stantly present in phthisis. Tliey rarely meet the indi- 

I cation, unless they are given dnriug periods of quies- 

I ceDCC, (vliei) there is no fever and no active inflammation. 

I Fresli air, annsliine, and good food are mncU more cer- 

I tain to Btiiiiiibite the blood-creiiting tissues of the body. 

The fever of plithisis is rarely treatetl. Antipyretics 

certainly mily tempornrily depress the temperature. Tbc 

course of tlie fever is an intermitting one. In the milder 

and mo^t clironic cases, when a rise of temperatui 

present !it :ill, it is of short duration, and interval 
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normtil tempeniture are of some liours'dunitiou. What- 
ever lessens the tubercular iiitiammation and suppura- 
tion will lessen or remove the fever. 

Colliquative sweats are of frequent occurrence, and 
are often very persistent. The}' may be so mild as to 
be only a little annoying, or so profuse as to increase 
the sufferer's weakness. So long as they are not weak- 
ening, special treatment need not be resorted to. I say 
this because most drugs which are employed are not 
satisfactory, and those that are produce unpleasant side- 
effects. Slight and occasional sweating is sometimes 
due to a lack of air and exercise. It can often be 
lessened by salt, or alcohol, or vinegar, or other weak 
acid bath at bed-time. In those cases in which sweating 
occurs onl}^ in the early morning hours it can frequently 
be stopped by taking a di'ink of milk, or a little of some 
other food, in the middle of the night, or an hour or 
two before the sweating is most apt to occur. Ergot, 
strychnia, and digitalis, each alone or combined, will 
often do good for a time. The}^ probably contract the 
peripheral vessels, thus lessening the blood-supply to 
the glands of the skin, and therefore their activit3^ A 
few drops of nitric acid or other strong mineral acid, 
given at bed-time or even several times daily, may be 
useful temporaril3^ Tiie oxide of zinc is another remed}^ 
of value. Its mode of action is unknown. It may l>e 
given, in doses of 0.18 gramme (gr. iij), once to three 
times daily. Tlie various preparations of belladonna, 
nnd especiall}' atropia, are the most uniformly'' useful. 
Six tenths of a milligramme, a one-hundredth of a grain 
of atroi)i;\, administered at bed-time, will genemlly 
greatly lessen nnd often i)revent the sweating. Larger 
doses may be needed, or it mny h;\ve to be given two or 
three times during the night. To be efficient, it must 
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geDt!i'ally be given in doses that cuuse dryneas ol' the 
uiouth, iind nt least slight dilfttiUioii of the pupil. These 
are effecLs tlisit t" many are mare unplensaiit thau sweat- 
ing. Wlien atropia is elHcacioiis in small doses it is 
probably dne to its quieting influence upon the respi- 
ratory centre. When it has to be given often, and in fiiU 
doses, it puralyzes the ends of the seureting nerves. 

Htemoptysis, if very sliglit, requires no treatment, 
but ergot mny he given for a time to prevent ila return. 
If at all copious, perfect quiet must be enjoined. Even 
coughing must often be suppressed by full doses of 
anodynes. Cold water to drink and ice to swallow help 
to prevent tlie bleeding. Frequently ice-bags may be 
placed upon the chest with advantage. Ergot is always 
useful, and can be given by tlie moutli or Uypodermat- 
ically. Astringents, like the acetate of lead and tannic 
acid, are also given. Turpentine and the siibsulphate of 
iron may likewise be administered by the stomach advan- 
tageously. Bleeding is rarely so copious as to endanger 
life, and, when it is, all these remedies may prove un- 
availing. When bleeding has ceased a recumbent pos- 
ture shonhl be kept for some hours, so that the obstruct- 
ing clot will not be loosened by exercise. For the same 
reason tbe cough should be mitigated, and ergot should 
be given for some days. 

Pleurisy is a frequent eomplicatiou, and a painful 
one. It must be treated just as it would be under other 
circumstances. (See page ITS.) Blisters are often used 
to check pleuritic inflammation. For this purpose they 
may be small,— an inch square or thereabouts. They 
also do good when there is fresh pneumonic consolida- 
tion. They then frequently hinder tlie extension of 
consolidation and mitigate the cough which accom- 
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Since the discovery of the tubercle bacillus much 
has been hoped for from the employment of antiseptics. 
The}' have been administered by inhalation, by injection 
bene«ith tiie skin «ind into the lungs, by the mouth, and 
even by the rectum ; but no positive cures have been 
effected by them. Tlie best results have been obtained 
from antiseptic inhalations and intra-pulmonary injec- 
tions. Unless it is desirable to modify fetid secretions 
or laryngeal and tracheal inflammations the inhalations 
accomplish little. It is true that, if a respirator is worn 
for hours at a time, all the air in the lungs may be more 
or less impregnated by the d rug. The best antiseptics for 
use in this way are the volatile ones, like the terebinthines, 
oil of eucalyptus, thymol, creasote, and carbolic acid. 
Statistics do not show as good results for this treatment, 
when applied to all classes of cases, as for the constant 
breathing of clean, fresh air. Intra-pulmonary injec- 
tions have sometimes done good, but the results obtained 
when they are used are so various that they have not 
won the confidence of the profession. 

I need hardl}' speak of the numerous therapeutic 
fads which prove to be passing fashions and are useless 
as cures. To this class belong the rectal injections of 
sulphuretted hydrogen gas, recentl}-^ tried so extensively, 
and the inhalations of ver}- hot air, that have been 
tested still more recentl}'. As jet no specific has been 
found for tubercular diseases. 

A year ago Koch issued to medical men what is now 
commonl}' known as tuberculin. It has been very exten- 
sively and thoroughl}" tested as a cure for consumption. 
It is a glycerin extract of the |)roducts of the growth of 
tubercle bacilli in culture media. From it the bacilli and 
germs are perfectly removed, and only the chemical prod- 
ucts of their growth remain. Tuberculin is a brownish, 
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Bj-nip-like fluid. A liypodernintic injection of 4 minima 
into a liealtliy adult will cause, in three or four hours, 
pnins in the legs and arras, languor, inclination to cough, 
difficulty of breathing, — which is quite intense, — a pi'o- 
tracted chill, and riseof temiierature to 103.2° P. One- 
sixth of a iiiinim, usually produces slight pains in tlie 
limbs, transient fatigue, and sometimes a rise of one or 
two degrees of temperature. This is the smallest dose 
that commonly afl'eets n healthy person. A consumptive, 
however, reacts moderately to one-tenth of this amount ; 
therefore, treatment of this disease is iisually begun 
with b'h minim. Chill, fever, increased cough, and gen- 
eral aches are the symptoms whieli it commonly produces 
in the conHum|itive. After this dose has been repeated 
a few times, upon successive days, uo symptoms ate 
cause<1 by it. The dose can then be doubled, and re- 
l>eated until it iiroduccs no symptoms. Thus the quan- 
tity administered can be gradually increased until 
J minim, or sometimes a little larger dose, is given, and 
no reaction is produced. 

The mode of action of tuberculin is peculiar and 
extremely interesting. A year has passed since it began 
to be generally used. Thougli favorable results are still 
occasionally reported, its effects have generally been 
disappointing. My own trials of it have been uniformly 
discouraging. The drug is one of great virulence, and 
must be used with tiie utmost caution. My fii-st trial of 
it was upon a yuung woman who had plainly slight apical 
contmction of the lungs, uo cavities, only a hacking 
congh, no fever or night-sweats. I used about one-half 
the dose advised by Koch as a beginning one. No 
febrile reaction followed, but much soreness was pro- 
duced in her chest. The same dose was administered 
on four ditferent days, at intervals of from two to four 
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da^^s. There was no febrile reaction, but the soreness 
of the chest increased eacli time, and was so un- 
comfortable that I delayed increasing the dose or re- 
peating its administration. Three days after the fifth 
injection a rise of temperature took place, and in a few 
hours she was confined to her bed with pleuris3\ An 
extension of the areas of dullness took place rapidly. In 
three weeks a considerable cavity had formed at one 
apex, and at the end of ten weeks the patient died. I 
feel confident the tuberculin rekindled an old tubercular 
pleurisy, which in turn led to pneumonic infiltration of 
the lungs and rapid disintegration of them. I describe 
this case to illustrate the danger which even unusually 
small doses sometimes produce. 

Tuberculin has the peculiar property of exciting 
active inflammation about tubercles. It does not do 
this — or accomplishes it ver}^ imperfectlj'^ — unless the 
tissue about the tubercles is somewhat vascular. Often 
very old and very young tubercles are not much affected 
by it. The inflammation which it excites sometimes 
causes encapsulement and oftener cellular degeneration. 
Koch says tuberculin can cause suppuration. 

Chemical analysis shows that it contains albumoses, 
which constitute its active principles. By their separa- 
tion, possibly, a less dangerous, but beneficial, agent 
may be discovered. The recent researches of Hunter 
and Koch give promise of this. 

The utility of tuberculin must be looked upon as 
still unestablished. From the statistics thus far gath- 
ered it is evidently not of frequent advantage. It is a 
drug tiiat must be administered with the greatest cau- 
tion, and onl}' to patients who can be closely watched. 
Each trial of it must be looked upon as an experiment. 

Koch recommended it to aid in making a diagnosis. 
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He believed that only tutwrywlone pntleiits would react 
to one-sixtietli of a minim. Unt it bus been shown that 
tuberculous patients do not always react to it even 
when larger doses are given. 

Prognosis. — Tlie mortality from pulmonarj- consump- 
tion is very great. While its ratio to all deaths is esti- 
mated t!ie world over to be one in seven, it falls as low as 
1 per cent, in some loi'nIitiea,and rises to 60 and 70 per 
cent, in others. TIsc tVeiiiiency oF the occurrence of the 
disease Cfin lie greatly lessened by improving the iwraonal 
hygiene of the people, and still more by developing hj 
physical exercises those chililreii and yoiitlis wlio are 
prone to the disease because of defecLive growtli. 

The prognosis for those in whom tlie disease has 
begun its course must be giuirded, but, unless great 
feel)leness has resulted I'rom the extent of the lesions or. 
from tiieir destruction of the luug, it need not Iw liope- 
less. Tubercular consolidation often is made Larraless 
by encapsnlcment. degeneration, or calcification. Cavi- 
ties may contract, and even be oblitemted. Where sta- 
tistics have been carefully collated in the nuto]isy-room, 
very nnmerous cases have been fonnd in wliich tubercu- 
lar lesions bad cicatrized and become ini'rt. In lioapital 
cases, whicli, for the most pait, come from the poorest 
people, because they neglect the beginning of illnesses, 
and in chronic ones continue to live unhygienically, the 
average duration of life after pulmonary consumption 
sets in is about two yeai-s. This is uudonbtedly far 
from a correct average for those who can have early 
attention and can afford to care for themselves as they 
should. The avei-age witli tbem is from five to seven 
years. Tlie statistics of Williams are the most exten- 
sive and reliable that liave come under my observation.* 

• Pnlmoiuiry Cnnxuniptloii. B,v C J. B. WIlMamii mil) (.'. T, WlUlam*. 
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^^^H Of liis privatu uiees, 36 per cent, lived from one to five 
^^^F years; about oue-balf of these died during tlie first 
■ three yeai-s. Sixtv-iiiiie per cent, liVed from five to 

I tliirty years; nlioiil oiie-ltalf of tliese died before tlie 

I tentlt year of tlie disease. 

j A iii-ognosis cuiiiiot be based upon the nninlierof 

I bacilli ill the Biiut.i, If fever is constant, the clmiifes 

' of permanent recovery are not good. If tbere is a per- 

sistent loss of llesh they are nut good. On the other 
hand, a gain of flesh is always a favorable sign. If sud- 
denly a Itirge part of a lung is consolidated by pneu- 
monic inlliimmation, it is probable the course of the dis- 
ease in thiit case will be short. If consolidation extend 
slowly and by snnill increments, and especiiilly if long 
periods of quiescence occur in an individual case, a 
long course,- and even nltimate recoverj', is probable. 
The absence of fever and the possession of good mus- 
cnlar and mental vigor muke it possible always to hold 
out hope of an ultimate recovery. Healing occui-s 
oftener than is supposed. In nineteen thousand and 
fifty-three autopsies reported by various observers, ten 
hundred and tliirty-two were found to afford evidence 
of healed tnberculosis. In other words, out of nineteen 
thousand persons, about one thousand, or about 4.T per 
cent, ha(i hm\ consumption and recovered from it. It. 
is also a noteworthy fact that death occurred in these 
cases of healed tuberculosis with great frequency from 
cancer (estimated by different observers at from 13 to 
41 per cent.), heart disense (6 to 16 per cent.), and 
renal, bladder, and genital diseases (9 to 12 per ceiit.). 




CHAPTER SIV. 

Neoplabms of the LuNoa. 

Of iieoplaama only (^niciootna and aarcoma are of 
iiuportniice or recognizable clinically. A iliugnoaia is 
tliltieiilt nnil often inipoasible, the. disease being niia- 
takeu for some other chronic pulmonary iiHectiou. It 
may lie seeontlary to new growths in any [Mirt of tlie 
body. Cancer oC the breast is oftenest the source of the 
metastatic cancer uf the laugs. It occurs most fre- 
quently in those who are advanced in years. The new- 
formed tisBue may be circumscribed or iufilti-ating. 
Occasionally cancer occurs in miliary nodules. The 
pleura and the bronchial, cervical, and axillary glands 
are commonly affected. The cancer may be medullary, 
scirrhous, or epithelial. 

In its earliest development a diagnosis cannot be 
made. Gradually iucreiisiug shortness of bi-eatb is felt, 
and often oppression across the chest. Sporudic and 
harsh oonghing is usual. Sometimes pleuritic or neu- 
ralgic pains are distressing. The expectorate frequently 
has nothing signiHcant in it, liut becomes quite charac- 
teristic wliea it is reddish or blackish brown in color 
and gelatinous in consistence. Cancer-cells can some- 
times be ftiund in it. Occasionally the sputa is offen- 
sive. There is a gradual loss of flesh. The cancerous 
cachexia is developed, and, as in neoplasms elsewhere, 
loss of appetite, even disgust for food, and vomiting 
become prominent symptoms. Pressure upon the 
superior vena cava may cause (Bdenja of the neck aud 
side of the chest aud arm, or the veius may be' greatly 
(167) 
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distended. Pressure on the oesophagus may obstruct 
or prevent deglutition. Pressure upon the bronchial 
plexus or the involvement of the nerves in the cancer 
may cause intense neuralgia or paresis. 

Physical signs are not pathognomonic. Irregular 
areas of dullness are usually found. If the bronchi are 
obstructed respirator}'' sounds and vocal fremitus will 
be wanting, or, if they are patent, the former will be 
bronchial and the latter exaggerated. Rales, and some- 
times friction sounds, may be heard. Inequalities in 
the surface of the chest or prominences are significant. 

The prognosis is unfavorable. Death generally occurs 
in from six months to two years, and is due oftenest to 
gradual loss of strength. 

The treatment must be supporting and symptomatic. 
The same remedies are used as in other pulmonary 
affections for similar symptoms. 




Plei'risy. 

Anatomy. — An iiiflnmniation of the lining inemliratie 
of llie pleiiml csivity is called pleurisy. First, a cun- 
gestion of the pleural vessels occurs ; tliei sirperficiiil 
cells liecome loosened and are cast off; tin; coiiiieotive- 
tissue cclis Iwuentb swell and, it mny he, ninltiply ; tlie 
nhoie tissue is thickened by exuded lyuipb (wliich 
infiltrates it), by leucocytes, nud, in spots, even by red 
blood-cells, Au entire pleura niny be inflamed ; usually, 
liowever, only a part is affected. The inflammation 
generally varies in intensity iu places. The pleura at 
one point may be thickly crowded with leucocytes and 
embryonic cells, at another only slightly swollen by the 
lymph. The serous exudate may be scant, may clot 
readily and deposit fibrin upon the pleural surface. 
It is then called fibrinous, and often dry, pleurisy. 
When it is purulent it is called empyema; when the 
serous exudate is so abundant that it accumulates as a 
mass in the pleuml cavity it is called pleurisy vrith 
elusion, or serous pleurisy. Pleurisy may be chronic 
in character from its start. The pleura is then per- 
sistently, but moderately, congested; its connective- 
tissue and its superficial cells undergo considerable 
hyperplasia, and little or no exudation forms upon its 
surface. A permanent, and often very considerable, 
thickening of the pleura is thus produced. Au acute 
pleurisy may persist and become chronic. 

8 H (169) 
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Whenever the raw visceral and costal pleural sur- 
faces are held together they tend to adhere permanently, 
and thus to obliterate the pleural cavity or to divide it 
into compartments. The}^ may unite, as it were, by first 
intention. Adhesions are often temporarily produced 
by a fibrinous exudate. A permanent band of tissue 
may supplant the fibrin if the latter become "organ- 
ized." In this process the fibrin fills with embryonic 
cells, which, while they cause the fibrin to disappear, 
develop new and permanent connective tissue. 

The results of fibrinous pleurisy are (1) resolution. 
The fibrinous exudate may be liquefied and absorbed, 
the swelling of the tissue ma}^ disappear, and a perfect 
restoration may take place. But more frequently (2) 
permanent thickening of the pleura or (3) adhesions are 
left. The lung is frequently crippled by these thicken- 
ings, since they prevent its full expansion. The super- 
ficial air-cells are ofteu diminished in size or obliterated 
by an extension of the inflammation below the pleura 
into the lung's interstitial tissue, which becomes swol- 
len, and often permanently thickened and indurated. 
Dry pleurisy may slightly contract or deform the th9rax. 
The imperfect lung expansion, whose cause has just 
been explained, will lead to a depression of the over- 
lying thoracic wall. Thickening of the costal pleura 
across intercostal spaces often prevents their expansion 
during respiration, and, therefore, the full distension of 
these portions of the thorax. 

The result of a serous pleurisy, or pleurisy with 
effusion, may be resolution, with or without deformity. 
When serum partly or wholly fills a pleural cavity the 
lung must be correspondingly compressed. If the liquid 
remain in the cavity long enough for the visceral pleura 
to become permanently thickened so as to prevent or 
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limit the luug's re-expanaioii and is tUeti absorbed, the 
at m OS p here '8 weight will cause the thorax to be pressed in 
to meet tlie colhipsed or partly expanded lung. This is a 
common onuse o( permanent thoracic deformity in young 
persons, but it ciiii produce only very moderate deform- 
ity in older persons, whose thorax has become rigid by 
more perfect ossilicatiou of its frame work. In them 
aome liquid will venmin if the lung cannot expand and 
the thorax cannot be compressed. Sometimes, even 
under these conditions, the liqiud may be absorlied, and- 
the cavity which it filled miiy be obliterated by an 
empliysema of the opposite lung, which will crowd the 
tlioracic organs into the unexpivnded side of the chest. 
Often an abundant serous exudate will be completely 
absorbed, the lung will perfectly expand, and no de- 
formity will result. Tliis takes pl.iee whenever the 
active infiammation is of short duration. A sei'ous 
exudate may remain iii the pleural cavity fur a very 
long time. It may also become purulent. 

More frequently an empyema is such from the begin- 
ning. Circumscribed empyema will rarely result (1) in 
absorption and caseation or calcification of the solid 
elements of the pus. Occasionally, therefore, we find 
after death, within the thorax, a plate of lime, which 
represents this process. The liquid of the pus was ab- 
sorbed ; its solids were dried and finally ciili-ified.' The 
pus may l>e (2) spontaneously dmined by ulceration 
through the thoracic wall, which produces a fistulous 
channel. It may ulcerate into the pericardium, or through 
the diaphragm into the abdomen. These are fatal results. 
It also is (3) rarely drained spontaneously through the 
bronchi or stomach or intestines into which it ulcerates. 
If neither spontaneous nor surgical drainage is esta1> 
lisbed, death results as from other largo abscesses. 
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ExndatGs. both serous and purulent, cause displi 
ment of the thor»ck' organs. A considernble accumiiia 
tion of fluid iu one pleural cavity will crowd the lieart 
to the opposite siile. Extra-pcricardijil adhesions mity 
then produce its |>ermanent displacement. The thoracic 
vIscerjL are usually depressed. The lung always floats 
above the fluid, no matter what mny l<e tlie |iosition oT 
tlie thorax. It is also more or less compressed. If the 
entire cavity is filled with fluid, it will lie eompletely 
compressed, and may nut occupy a space larger than 
one's hand. It is then nou-vesiculnr tlirougliout. 

Causes. — Pleurisy may occur at any nge, but is ob- 
served most frequently between the twentieth and fif- 
tieth years. Males are somewhat oftener afTeeted than 
females. Those who are in vigorous health are leas sus- 
ceptible to it than those who are feeble. 

The malady is sometimes primary, but oftener sec- 
ondary to some disease of tlie lungs or neighboring 
structures. The commonest cause of primary pleurisy 
is a wound of the thorax. A penetrating wound, or 
even a severe blow, will sometimes excite it. If the 
thoracic wall is deeply "bruised, or for any cause in- 
flamed, the pleum may be involved because of its con- 
tinuity with it. A few clinicians. deny that primary 
pleurisy can be produced except by a wound. But a 
majority iielieve tliat exposure siuuiltaueously to damp 
air and to a sudden fall of temperature may, at least in 
feeble individuals, provoke it. 

Pleurisy uniformly accompanies pneumonia unless 
the latter is entirely central, as it may very rarely be. 
It is almost ns uniformly a complication of tubercular 
disease of tlie Inngs. It always accompanies this dis- 
. ease unless tiie tnberculnr tttiubie undergoes resolution 
in its incipicncy. I'lcui-isy may be one of the earliest 
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phenomena of pulmonary tuberculosis, but more IVe- 
quently it complicates tlie later stiiges. All other 
^superficial inflamiuatioiis of the lungs are accompanied 
by pleurisy. Peritonitis, abscess of the liver and 
spleeu, and ulcer of the stomach or iutestiiies may pro- 
duce pleurisy by uu extension of iiiflauimation through 
the diaphi-agm. Pleurisy often complicates Bright's 
diseases. Pyreinia may be its cause. Miliary tubercles 
and cancerous uodulea excite a surruUiiding pleurisy 
when they form in the pleura. 

Symptoms. — Pleurisy is not always accompanied by 
symptoms. This is especially true of chronic pleurisy. 
Extensive pleuritic adhesions may be found in the 
tliomx of plitbisical patients in Trhom, before deatll, 
pleurisy was not (iiiiguosed. Often persistent localized 
soreness about the chest, and especially at the upper 
part of the cliest, in tuberculous patients, is indicative of 
chronic pleurisj', although there may be uo charactei- 
istio physical signs or subjective symptoms. 

Acute fibrinovn or drij pleurisy usually bej^ius with 
sharp, aud often severe, pain in the side. The pain is 
localized, but the painful area may increase. It is 
aggravated by deep breathing, and sometimes even by 
restricted respimtion. A dry cough is usual, but is 
suppressed as much as possible because it aggravates 
the i>ain, Reapimtion is quick. The thoracic move- 
ments are short, and upon the atfected side less ample 
than on the other. Tenderness is experienced iu all 
sharply-acute cases. It in limited, ^'enerally, to the 
intercostal spaces. A rigor, or a succession of slight 
chills, anuouuces tlie beginning of acute attacks, and is 
followed by a fever. The latter may last only a few 
hours, or may persist for several days. It does not 
follow a typical course. It is rarely high, mnging, 
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ordinarily, from 101° to 103° F. In subacute attacks 
these same symptoms are present, but are much less 
intense tlian in tlie franltly-aciite ones. The physical 
signs of tlry pleurisy sire very important for making a 
positive diagnosis of the disease. Occasionally the pal- 
pating banil may feel a friction fremitus. Percussion 
usually reveals nothing abnormal. SonietinieB, if the 
fibrinous exudate is iinusunlly abundant, there niity be 
a looalizeil relative dullness. Auscultation demon- 
strates the characteristic friction sounds. They may 
be loud, but more frequently they are low. They are 
chnracteristically heard with each respiratory move- 
ment; sometimes, however, they are only audible with 
•deep inspirations. 

Tlie pUj'sieal signs of •pleurisy with effusion are the 
same when the exudate is serous and when it is puru- 
lent. If, as is usually the case, the fluid enter a pleural 
cavity that has not been divided by pleural adhesions, 
the affected pide will be observed to move much less 
freely than the opposite. It will appear fuller l>ecause 
the intercostal spaces do not show, and, therefore, the 
surface of the chc^t on that side seems smooth. It is 
also rounded as the normal angles are less acntc. The 
apex-beat oftbe heart is often displaced. Tlie displace- 
ment will be to the right if the led cavitj' is filled, and 
to the left if the opposite one is. Usually, and espe- 
cially if the loft pleural cavity contain the fluid, the 
apex-beat will be depressed Iwcause the diaphragm is. 
Vocal fremitus will be lessened, andgenernlly is want- 
ing. Percussion reveals an area of absolute dullness 
when the fluid bas accumulated. Often it is bordered 
above hy a semi-tymiMinitic space. This kind of reso- 
nance is due to the rel.ixed condition of the partly-com- 
preesed lung-tissue. If the fluid fill less tban half of 
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the pleural cavity, a cliange in tbe position of the body 
will cause the area of dullness to shift. It will be niong 
the liiick if the patient is reclining, ami will occupy the 
bottom of the tiioraK if he is sitting or standing. If 
much more tbnti half the thomx is filled, it is difficult 
to detect the changes in the position of the surface of 
the liquid. The surface of the liquid is not perfectly 
liorizontal. If the patient is sitting the line of demar- 
cation between lung and fluid will be found to be 
curved. It is lowest at the spine, rises gradually to 
the axilla, and then falls a little to tlie steninm. This 
contour cannot be made out if the tliovnx is very fall. 
The line of separation is also often difllluult to locate, 
posteriorly, because the lung above the fluid is partly, 
eolidifled, as it is not well filled if the patient ia con- 
stantly in the recumbent posture. The curve whitih the 
surface of the intra-thoraoic fluid produces is due to the 
displaceraent of it by the partly-est>anded lung. Per- 
cussion better tlmn inspection will demonstrate cardiac 
displacement, and, if the fluid is in the right pleural 
cavity, a depression of the liver. 

The respiratory sounds are not transmitted through 
pleural effusions unless tbe lungs arc solidified. There- 
fore, auscultation usually reveals an alisence of respira- 
tory sounds. Upon the unaffected side the sounds are 
exaggerated or pnerile. If a pleural cavity i^ completely 
filled with lliird, bronchial respiration may be heard 
through it, especially toward its upper part. These 
sounds mar be transmitted from the iinaffeoted lung, 
but 1 1«lieve are most frequently from the bronchi in 
a compressed and consolidated or carnified lung; for I 
have never heard the sounds except when the Inng was 
in this condition, or the trachea and largest bronchi 
were imbedded in a mediastinal tumor, through which 





Diseasea of the Pleura. 

vibrations could be easily tritiisinitted to tbe fluid. The 
veasou tbat respiratory soiiiida are not ordiuanly beard 18 
nut tbat fluid is not a good conductor of sound (forit is), 
but because the vesicular liuig-tissue does iiut transmit 
tbe sound well to tbe fluid. The sounds are tmnsiuitted 
when the lung loses its vesicular cb»racter. It may, 
however, be as Garland urge^i, that sucb sounds are 
transmitted by tbe ribs and tboracic wall. 

Friction sounds are olleu heaii] at tbe beginning of 
a pleurisy, and before tbe pleural surfaces are separated 
by tbe effusion. They may again be heaiti when the 
fluid is absorbed and tbe raw surfaces come together. 

Tbo physical signs of encysted effusions are the 
. same, but the area of dullness which tbey cause does not 
change its position. This area can be mapped out, hy 
percussion and by palpation, hy noticing where tbe 
vocal fremitus disappears. If respiratory soiuids are 
wanting within tbe bounds thus established we may feel 
confident that an effusion exists. 

When a serous pleurisy begins often all the symp- 
toms of a fibrinous pleurisy develop, but the pain ceases 
as the fluid accumulates in quantities BulHcient to sepa- 
rate tbe inflamed surfaces. Respiration grows quicker 
and more difflcidt as the linig becomes compressed. If 
tbe fluid accumulate rapidly considerable dyapnoBn may 
be felt. Soon the ojiposite iung expands, and will com- 
pensate for all moderate accimiidatioiis, providing the 
patient is at rest, but walking or any other form of 
exertion will quicken the respiration or cause dyspncea. 
Cyanosis is not caused liy pleuritic effusions, for tbe 
blood is well oxygenated by tlie bealtbj' lung. Fever 
usually accompanies tbe outbreak of the inflammation, 
as it does that of flbrinous pleurisy, but it may last a 
day or two only ; in other cases it persists for a week or 
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longer. It dues nut lullow jiJiy definite type, Tlie 
heart at first la quiukeued by the fevered blood, and 
later its iiicreuaed motion is maintained hy the obstruc- 
tion to respiration wljjuh tlie lung's conipreaaion cauaea, 
and often, in L>ni't, by its own displaeenient and conse- 
quent disadvantngeons action. The pulse is usually not 
greatly lessened in size ur Jirniut'ss. If, aa often hap- 
pens, the lever ia of short duration there may uot he 
much loss of Uiish or strength, but dyspnoea prevents 
exertion. A serous effusion may persist for many 
weeks. Uaiially it begins to be re-ahsorbed after two 
weeks or thereabouts, if resolution occur at all. Not 
unfrequeutly it becomes purulent. 

The subjective syniptoma of emi'ijema are those of a 
serous pleurisy, with those superadded which are due to 
the ahsorption of purulent matter; therefore, the fever 
is hectic in type. Oecasioiially chills, recur with each 
access of temperature, but more frequently the lem[)er- 
ature .follows a very irregular, intermittent course. 
Colliquative sweating is of nearly daily occurrence. 
There is progressive, and olten rapid, rauscidar wasting. 
Tlie pulse is aoft/and of nmdium or small size. It is 
as quick as it is when a serous effnsion exists. Death 
will usually result from tlie slow exhaustion which 
extensive and prolonged suppuration produces. It may 
result from some of the accidents wliicli perforation 
may cause, as purulent iiericai-ditia or peritonitis. The 
course of the disease covers a period of from one to 
four weeks, but, rarely, is more protracted. 

Diagnosis. — The diagnosis of dry pleurisy can be 
directly made whenever friction sounds can lie heard. 
When they are wnntin*:, pleuritic pains mast he differ- 
entiated from those of intercostal neuralgia and myalgia. 
Neuralgic pain is often intermittent, and ia likely to 
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occur when the breath is held and i-espiratory move- 
ments are not made. The three characteristic points of 
greatest tenderness are usiiall}* disco venible when the 
intercostal nerves are involved. Neither coughing nor 
fever are produced b}' it ; it is true, however, that 
pleuris}' may exist without either. Muscular pains are 
more shifting in character than pleuritic, and often are 
felt simultaneously about the arms or the opposite side. 
PaliMition often makes it possible to locate them in a 
given muscle. A pleurisj' sufficient to cause pain, and 
of a character not to cause friction sounds, will only 
occur when tiiere is a chronic inflammatorj' lesion of the 
lung. If no such lesion is discoverable the pain can be 
diagnosed as not pleuritic. 

The physical signs of an effusion into the pleui*al 
cavity are so definite that it can be diagnosed dii'ectly 
by the coincident (1) want of expansion of the affected 
side, (2) prominence of the intercostal spaces, (3) i)er- 
cussion fl.'itness, (4) absence of vocal fremitus, and (5) 
almost uniforml}' of respiratory sounds. Pneumonia 
enlargements of the spleen and liver, and thoracic 
tumors have only dullness in common with pleuritic 
effusions, but in them the dullness is not absolute. 
After the existence of an effusion has been determined, 
it is necessary to ascertain whether the fluid is of 
pleuritic origin or dropsical (seepage 194.), and whether 
it is serous or purulent. A hectic fever is suggestive 
of empyema^ but is not positive proof. We can onlj' 
decide positively after an experimental aspiration with 
^ hypoderinatie or aspirator needle. 

2'reatinent. — The soreness which is often felt in 
chronic pleurisy, and the momentary but sharp pleu- 
ritic stitches wliicli necomi)any mild acute pleurisy, are 
\isuall^' relieved by counter-irritants, A mustard-plaster 
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maj- suffice, .but a small fly-blister is surer. The kttej' 
need not be large. One an incli square is sufficient. lit 
siiarply-jicuti! eases a Inrger blister is moi'e effective, nnd 
should be rollowcil by funieuliitions. Instead of apply- 
ing counter-irritants tbe affeeted side of tbe eliest may 
be "■strapped." Tliat is, strips of adhesive plaster may 
be so laid on that they will prevent or limit the motion 
of the I'ibs, nud thus cheek the rnbliiug of the raw pleu- 
ral surfaees against one another. Very grent i-elief is 
ol'ten afforded by this procedure. Tlie strips should be 
long, nnd should be applied at right angles to the ribs, 
so Hint they will bind them together and keep the inter- 
oostal spaces as small as possible. 

Opiates must be used whenever the pains are very 
tdvere. Often drugs are contm-indicated, as they tend 
i> diminish the appetite, or even to cause nausea. Fre- 
quently a small blister will be found to produce more 
[lermaueut relief tlnin an opiate. Morphine and cotleia 
are the pi-eparations oftenust employed. Just as in 
pneiimoiiia calomel is frequently used (see page 101) 
because it seems to modify the exudate and prevent its 
being so flbrinous, and as it seems to promote the ab- 
sorption of snch exudates, it is used in fibrinous pleu- 
risy. It may be given, at the heginning of the attack, in 
two or three doses of I grain each, or, perhaps more 
advantageously, in small diises of \ grain each, which 
can l)e administered for two or three, and aomelimes 
four or live, d:iys. Even mild Balivnliou should be 
avoided. Purgation is usually not caused, as opiates 
must generally be simultaneously given. 

Antipyretics are of little use unless the high temper- 
ature causes delirium, as it often does in children. An- 
tipyrin or aietanllid will be found to afford relief to this 
symptom by depressing the temperature, 
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It is desirable that the bowels should be kept regu- 
lar. At the beginning of the attack moderate depletion, 
by provoking a few water}' movements from the bowels, 
does good. This can be provoked by administering two 
or three powders, at intervals of two hours, of calomel 
ami bicarbonate of soda, containing 5 grains of pach 
ingredient, or by giving the liquid citrate of magnesia, 
or some similar preparation. While there is fever the 
diet should be simple. If there is no fever the regimen 
of health may be followed. 

The first or painful stage of pleurisy with effusion 
must be treated the same as fibrinous pleurisy. As 
soon as fluid is found to be accumulating the patient 
should be placed upon a dry diet, and liquids should 
be withheld as much as possible. A serous efl*usion can 
often be checked in this way, and its re-absorption 
hastened. 

There are a number of drugs commonly employed to 
promote re-absorption of an exudate, but with doubtful 
utility. These are, especially, iodine painted upon the 
surface of the thorax ; sodium chloride and potassium or 
sodium iodide administered internally. Common salt is 
occasionally given, — in as large amounts and as fre- 
quently as tlie patient can bear it. It is believed that if 
the blood can be made strongly saline a demand on the 
part of the system will be created for water, which will be 
satisfied by the absorption of the exudate if water is not 
drunk. The good effect of the iodides probably results 
from their increasing diuresis. They are not, however, 
as etlicient diuretics as the acetate of potash or am- 
monia. Digitalis is usually combined with these in a 
diuretic mixture, but its employment must be governed 
by the rapidity ol* the pulse. If it is slow it may pro- 
vpke vomiting, bv making the heart too slow or irreg- 
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niar. Diuretics have nltnost invariably disapiiointed me 
wlien I have relied upon them alone to promote absorp- 
tion of the exudate, but they are usefii! adjuvants to 
iitlier methods of depletion. Snline cathnrticB may be 
used with tliem advantageously, but sliould not be 
pushed to that extent that tliey produce much weak- 
ness. Diaphoretics may also be used with oue or the 
other of these methods of depletion. Sweating pro- 
voked by dry heat (see page 270.) is usually tlio best. 
Pilocarpine may be used, but it causes an enfeehleraent 
of the circulation, — which is contra-iudii.'ated in some 
cases, — aud often very uncomfortable salivation. De- 
pleting agents cannot be sueceBsfnlly used if the patient 
is very feeble, aud they often prove useless, even when 
employed as thoroiiglity as is possible. Aspiration 
affords n means of withdrawing the fluid promptly and 
Biirely, aud, if properly done, without danger. If the 
amount of tlie oft'nsion is large it ahonid be preferred to 
any of the methods that are employed to promote 
absorption. The indications for aspiration are usually 
said to be: (1) if the effusion cause marked displace- 
ment of the heart; (3) if the fluid remain without 
change or increases in amount dnring three or four 
weeks. I have never felt justified in waiting three or 
four weeks before aspirating. If there is much fever, 
especially if it is hectic in character, I believe that one 
should not delay more than ten days before positivelj- 
determining whether t!ie fluid is serous or purulent. If 
aspiration is practiced, in order to establish a diagnosis 
some of the fluid may as well be withdrawn while the 
needle is in place. If there is no fever it is not expe- 
dient to wait more than ten daj-s before aspimling if the 
fluid does not in tliat time begin to diminish in amount; 
for the longer the lung is allowed to be compressed, the 
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more danger is there that a thickening of its plei 
interatitinl tissue will prevent its re-expaiisi 

If uspirntion is to be practiced, tlie thorax can be 
Iwst punctured in the lower part of the axillary space. 
The ^uitient mny sit or recline while the fluid is bein|^ 
.withdrawn. If he is recumbent lie should lie partly 
upon the aflected side, but with it overhanging the edge 
of the l>ed. Tlie fluid may be withdrawn until coughing 
is provoked, or decided distress in the side is produced 
from the dilatation of the compressed lung. It is not 
necessary to withdraw all the fluid within the pleura, 
for if its quantity is lessened an absorption of the rest 
will, as a rule, rapidly follow. TJii fortunately, it will 
occasionally re-accumulate. Aspiration may lie repeated 
as often as is necessary. It is only dangerous if thf 
neeilles are not aseptic, or if a piece of emphysematous 
lung is accidentally punctured, for the former mischance 
may produce purulent inflammation aiid the latter pnen- 
mothomx. After aspiration, a physical examination 
will demonstmte that the area of dullness is lessened, 
and that respiratory sounds can be heai'd over ft greater 
poitiou of the chest. In the rare cases in wliicli re- 
absorption cannot be eflfected excision of the ribs may 
be resorted to; but it should be avoided unless every 
other resource fails after patient and persevering trial. 

If pus is found in the pleural cavity it should he 
drfttned therefrom at once. A cessation of suppuration 
witliin the pleural cavity is efl'ected by the permanent 
union of the visceral and costal pleura, wliich results in 
the obliteration of the cavity. Tiiis can only be accom- 
plished while the lung is able to expand and fill the 
cavity after the pus is withdrawn. It is extremely im- 
portant that ,an empj-ema slionld be drained as earlj' as 
ble before the lung's expansibility is lessened by 



Pleurisy. 

I.ftdhesions or a thickened pleurn. Drtiinage is beat 

l«8tab]iaLed by makiug an indsion tliioiigli an inter- 

[ ooBtal apnce, — wiiicti is as low as will admit oue to tlie 

' pleural cavity, — and by inserting tlirougli it .1 large and 

uplosely fitting draindge-tiiVie. A tnbe with a flange, 

nrfatoli will prevent its slipping into the thorax, is to be 

referred. If it is not ;it hand, this accident innst otlier- 

I wise be guarded aguinst. IT the operation is perforniecl 

early and wbile the lung's expansibility is good a aiiigie 

drainage-tube will snfflce, providing it is managed so 

that the lung is Ifept inflated. Tliis can be accomplished 

Lby opening the drainiige-tiibe only dnriiig inspiration, 

V'Vhen the pus will be forced out by the diluting lung. 

|.3)uring expiration the tnbe must be closely compressed. 

tBy tlius pumping the cavity it can be thoroughly emp- 

I'tied. After it has been emptied in this way the tube 

t^ay be temporarily corked. The procedure must be 

npented whenever an ounce or two of fluid accumulates. 

This may, at first, necessitate its frequent repetition, 

Deapectally if the pyogenic surface is extensive. But, iisu- 

f, in a few dnys a part of llie cavity will be obliterated, 

1 it will have to be drained less and less frequently as 

ass pus is formed. The pyogenic cavity can be washed 

iritb antiseptic solutions, and they can be aspirated out 

pumped out in the samo way that the pus is. This 

ry simple metliod for preventing the access of air to 

S pleural cavity, and consequent compression of the 

ig, was first devised by Prof. Edmund Andrews, of 

^icago. Otiiers liave contrived more eJabor.ite appli- 

, containing a valve in tlie drainage-tube, that 

lakes constant drainage possible. I have seen An- 

1 method repeatedly employed, and with results 

lat could not be bettered. A more usual method is to 

nert, at different points, into the pleural cavity several 
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draiiiage-tiilies, letting lUe aiv enter freely, and trusting 
to frequent wnshing and a depression of tlie thoi 
dist«nsion of the opposite liuig to obliterate tlie cavity. 
Tbis is not so miifoinily successful iis tbe other method 
in the cftses for which it is adapted. If, however, the 
lung cannot fully expand sevemi orilicea for drainRge 
are usually needed, and should be so placed that they 
will make it possible to tlioronghly drain and wash the 

On;en it is impossible to obliteiTite completely a. 
large cavity, because the lungs cannot sufficiently ex- 
pand or the thoracic wall sufficiently contract. In such 
oaaes resection of a part of the ribs may be resorted to, 
in order to bring together the pleural surfaces and make 
possible their adhesion. 

Resection is a grave operation, and at the best entails 
much discomfort upon those operated on. I believe it 
should be resorted to only after other methods have 
been most faithfully tried and found unsuccessful. Occa- 
sionally a fistulous opening will persist in the aide for 
months, from which a few drachms of pns will daily flow. 
The patient will regain fiesh and strength in spite of this, 
and be able to do varied and even laborious work. Twice 
in just such cases I have seen resection tried and fol- 
lowed by a fatal result within two weeks. The prospect 
of months, and perhaps of years, of comparative health 
was good before the operation. I have seen in other 
similar cases such fistulfe nnd discharges persist for a 
3'ear and more, and ultimatelj' perfect recovery occur. 
If the pyogenic cavity cannot be easily closed, though 
drainage restore the patient to a condition of moder- 
ate strength and entire freedom from fever, I advise 
trying the inhalation of compressed air, or a residence 
at a high altitude, or enforced deep breathing and pos- 





tnral breathing, which will distend the lungs to the 
L greatest extent possible. 

Perfect drainage and nntiseptic wiisliings of an 
[ empyema will uBnolly promptly remove the fever, aa 
veil as the night-sweats and the ottier symptoms of 
septic poisoning. The appetite and ability to digest 
food return with their disappearance. As the drain 
upon the system is great, the maintenance of strength 
I ia all-important. Food should be given as freely as the 
[ stomach's digestive power will permit. It must be 
sily digested and highly nutritious. In conditions 
t of great weakness milk, eggs, custards, and beef-jtiioe 
kform the best diet. As strength returns it can be 
f varied, and made more nearly that of a healthy person. 
Often, before drainage is established, the system is 
L «o fully poisoned by absorbed septic matters that great 
1 eiifeeblemeut of the whole body exists. The pulse may 
f be very small, soft, and quick. Vomiting may be of 
L freqnent occnrrence, and dinrrhffia and night-sweating 
niftj- be exhansting. If drainage and the conseqnent 
I removal of the source of intoxication do not cause 
I these symptoms to disappear, the case must be treated 
I Bjmptomatically. For instance, the cardiac weakness 
Dmst be counteracted by digitalis or one of its congeners, 
md the vomiting and diarrhcea mnst be checked by the 
trngs usually employed to combat such symptoms. 
Malformations of the chest which result from pleu- 
blBy can frequently be corrected. This is especially 
wssible during the first third of life. They are cor- 
seted by dilating the king and by bringing about a 
iiypertrophy of its tissue. These objects can be accom- 
Fplifihed by persistently exercising the crippled luug. 
Frequent enforced deep breathing is useful. Postural 
breathing is still more useful. For example, as a long 
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and deep iiispimtioii is being taken tlie ^xttient may lean 
to the unnffected side, bo tlint its lung cannot easily ex- 
pand, while every opportunity la given to its crippled 
mate. A still better postural exercise consists in grnsp- 
ing, during complete expiration, ttie tliigli on the nn- 
atfected side witli the hand of the snme side, and in the 
slow raising of the opposite arm from the side by 
swinging it outward and upward, as an inspiration is 
slowly and deeply made, until it is stretched as high as 
possible above the bend. Other forma of postural res- 
piration can be devised that are better suited to the 
location of certain deformities. The inhalation of coni- 
pi-eased air is exceedingly useful, A residence in high 
altitudes will also help to expand the chest. But they 
should be combined with postural respiralion. Running, 
mountain-climbing, and other exercises that especially 
lead to involuntary deep breathing ttnd lung develop- 
ment are useful aids. 

Prognosis. — The prognosis of pleurisy must depend 
upon its character and cause. For primary dry pleu- 
risy the prognosis is favorable. For dry pleurisy at the 
apex, especially if it is subacute or chronic, it must be 
guarded, as tuberculosis is its usual cause. As a rule, 
perfect resolution will take place in serous pleurisy, 
especially if a large amount of fluid does not accumu- 
late. By aspiration most serous pleurisies in wbicli 
eflTusions have been extensive will undergo resolution. 
Purnleut pleurisy very rarely recovers spontaneously. 
By surgical treatment most cases can be cured, and if it 
is applied at the beginning of the disease almost every 
case can be saved. 




Causes. — Air rarely exists long in the thoracic 
cavities without excitin*!; inHainmation, whicli is accom- 
panied by a fibrinous, or oftener serous or purulent, 
effusion. 

Air may gain access to tlie pleural cavity Trom with- 
out through n wound, such as a stab or bullet wouud, 
but oFtenest it is admitted by perforation of a lung, 
whioji permits its air to escipe. A broken rib may tear 
the lung and cause pneumotliorax, though the chest wall 
snot opened. More rarelj-, after adhesive peritonitis 
has glued the stomach or an intestinal loop to the 
<]iaphragm, they are perforated by ulceration, and per- 
mit air or gas to escape from them into the pleura. The 
lung is oftcnest perforated by the rupture of a plithisicfti 
cavity. This rarely occurs, except in cases of rapidly 
I ileveloped phthisis, for, if the disease is chronic, either 
[tile pleura becomes greatly thickened over the vomica 
or the costal and visceral surfaces adhere and obliterate 
the thoracic cavity. Gangrene and abscess of the lung 
may lead to perforation of the pleura. Luug-tissue 
which is emphysemntously distended rarely gives way, 
L *iid prodnces a minute channel by wJiich air can escape 
llfrom the lung. Forced respiration, associated with 
I violent physical exertion, may produce such a rupture, 
I and, in extremely rare cases, seems to be the sole cause 
I of pneumothorax. An empyema may ulcerate through 
I the pleura, and the pus may escape by a bronchus. The 
I bole in the pleura tlms formed is rarely the cause 
■{181) 
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of pDeamothonix. It has been asserted that pamlent 
and putrid fluids in the pleural sac may produce gas and 
an apparent pneumothorax. It is very doabtfal if this 
ever occurs. A single opening may admit the air to 
the pleural sac. but often several do. Pneumothorax is 
ver}' rare in both pleurae. 

Varieties. — If the channel by which air enters the 
pleural ca\ity remain constantly open, it is called "open 
pneumothorax"; if closed, "closed pneumothorax '^ : 
and if it is open during inspiration and closed during 
expiration, it is called " valvular pneumothorax.'' A 
permanent closure may be effected by a fibrinous exudate, 
which becomes, at least in part, organized ; or it may 
result from compression of the lung. In closed and 
valvular pneumothorax the air within the pleura is 
under more than atmospheric pressure, and if an exit is 
afforded it will escape with a hiss. A valvular pneumo- 
tliorax will be formed when the perforation through the 
pleura is an oblique one. The air of a closed and open 
pneumothorax varies in composition. Carbonic-acid 
gas is more abundant, and oxygen less, in the closed. 
Often air can gain access to only part of the pleural 
cavit}', because of adhesions. 

Symptoms. — The onset of pneumothorax is generally 
sudden. If it is due to rupture of the lung, as it 
commonl}^ is, a pain is suddenly felt in one side. The 
feeling is described sometimes as like the breaking or 
tearing of something. It may l)e agonizing or moder- 
ately severe. It maj^ be transitory or may persist for 
some hours. Wlien persistent it is verj- like the pain 
of pleurisy, and ma}' be due to inflammation. Rapidl3'' 
.ifter the pain begins dyspnoea of varjnng degrees of 
intensity arises. If the pleural sac quickl}' fill with 
air, the lung upon that side will partly or wholly col- 
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lapse, aud tlie heurl uiuj' be displaced. Tlie heart will 
beat rapidly, because of tbe interference witli the pul- 
monary cii'uutatioii which tlie collupse causes. Riirely 
the development of pneuniuthorax is accompanied by 
the eymploius of collapse. The temperature falls ; the 
countenance is anxious and gray ; the skin is cold, and 
otten clammy ; the lips are purplish ; the pulse is small, 
soft, 120 or more per minute. Deiith may occur iu a few 
minntes, or in a few hours, from the great disturbance 
anddeuly caused to respimtion and circulation. Usually 
death is not sudden. If it occur at all, it is after days 
or weeiis. Recovery may take place, but does not do 
so commonly. The primary disease — which is usually 
phthisis, or abscess, or emphysema — causes death, or a 
complicating purulent pleurisy may. If recovery take 
place, obstruction to the ingress of tlie air occurs, a 
serous exudate replaces it as absorption progresses, and 
finally the hydrothorax may be relieved by treatment or 
spontaneous absorption. If the air iu tbe pleui'al cavity 
is not large or tills only ii section of it, absorption may 
take place without being followed by a serous exudate. 
Commonly pneumothorax provokes inflammation of tlie 
inra and a complicating serous or purident inflamma- 
itJon. 

A diagnosis can only be nmde from the physical 
signs which piieumuthoi-ax causes. The affected side is 
distended. The intercostal spaces are wide or bulging. 
Respiratory movements are slight or wanting, while 
e^^erated on the other side. Vocal fremitus is nsually 
absent. The resonance is gre.it. Percussion sounds 
are loud and clear. They may lie lyuipanitie, but usually 
are hyiKr-resonaut only, iH'CiUise the distension of the 
.itilorax-wall prevents the production uf u tj'mpanitic 
The area of resonance will be mucli greater than 
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usual if the whole of a pleural cavity is filled with air. 
The liver will be depressed if the right side is affected, 
. and the heart may be crowded wholly into the right 
thorax while the left side is affected. If the heart is 
thus displaced, its pulsations will l>e seen and felt to the 
right of the sternum, and its sounds will be heard there 
and will be lacking on the left side. Auscultation may 
demonstrate an entire absence of respiratory sounds. 
Oftener they are audible, but have a characteristic 
metallic qualit}'. There ma}' be amphoric metallic 
respiration. This occurs when there is an open pneumo- 
thorax, or the sounds ma}' be the usual bronchial or 
tracheal ones, which acquire a metallic quality when 
the}^ are transmitted through the air in the pleura. 
Metallic rales or tinklings are often heard. If, while 
auscultation is practiced, a pleximeter is struck by the 
handle of a percussion hammer or other solid body, a 
metallic percussion sound will be heard. If, as is so 
often the case, an effusion as well as air is in the pleural 
sac, the usual sijrns of a pleural effusion will be found 
over the most dependent part of the thorax. The sur- 
face of the fluid will not l)e curved, as in ordinary pleural 
effusions, but will be horizontal. It will change with 
changes in the position of the body. Moreover, the 
height of the metallic sounds produced b}' the pneumo- 
thorax will vary with changes in the position of the 
body, because of the resulting change in the shape of 
the air-space. Sudden movements of the body may 
cause a metallic splashing. 

Diagnosis. — A diagnosis is usually not difficult, if 
the physical signs are sought for. It ma}' be difiScult 
to differentiate between a circumscribed pneumothorax 
and a large, superficial pulnioniuy cavity. The former 
is oftenest in the lower part of the thorax, the latter in 



Pneumolhorax. 

the upper. The iDtercostal spaces are iisiially wide or 
bulging in the former, niid contracted or retracted in 
the latter. Vocal freiiiiliis is slight or wanting in the 
former and lUiiy be stroiig in the latter. Cardiac dis- 
plnceuieiit is iiidictitive of jHieiitnothorax. 

Treatmeiil. — Tim iiidicatioiia for treatment ate: (1) 
to relieve imiii while it exists; (2) to strengthen the 
heart, if collapse ouciirs ; (3) to relieve dyspncea ; (4) 
to treat pleuritic in flam mat ion that may complicate the 
I pDeiimothorax. 

^^^H^ Tlie pain which the pulmonary rupture cauacs is 
^^^^Bhiatially trausitory. If, as rarely happens, it is severe, 
^^^^H.bne or two doses of morphine may be needed. Per- 
^^^^^tistent pain is usually due to pleurisy. Morphine or 
^^^^B'tcodein may be needed for its relief Often connter- 
^^^^Kirritants and fomentations will answer as well. 
^^^^P If the piitient is in*n state of collapse, cardiac and 
^^^^K Vliffusible stimnhmts are required. Ammonia by inbala- 
^^^^p tion and by the stomach produces prompt but transitory 
^^^* effects. Camphor acts in the same way, by stimnhiting 
tbe heart, and can be given hypodermatically, in an oil 
solution. (See page IDl.) Digitalis and strophanthus 
I produce more lasting but less prompt effects. 

I The dyspncea which is due to a sudden compression 

of the lungs and interference with the cireulatiou may 
endanger life. Often those wlio have not suffered from 
lyspnosa before the pulmonary collapse occurs are at 
EOnce overwhelmed and fatally suffocated, while those 
to are habituated to dyspncea by other luug-lesions 
ly not !» endangered by a similar accident. DyapncEa 
Inced in this way cannot be easily relieved. Aspira- 
lon of the nir within the pleural sac has been resorted 
It cau du no good unless the pneumothorax is a 
M^OBed one, Puring the first few houi-s, while tlie 
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dyspnoea is most keenly felt, it is least likely to be 
closed. After three or four days a small perforation 
may close, and then the cavit}' may be aspirated of its 
air. Often, just as when liquid effusions are withdrawn, 
coughing is excited or thoracic distress produced by 
aspiration. A part only of the air can then be with- 
drawn. Indeed, it is undesirable to remove it all, for 
by so doing there is danger of stretching the weak 
lung, so that it will again rupture. 

Empyema and serous effusions must be treated as 
they would be when there is no pneumothorax. The 
former should be drained as soon as possible. If the 
pneumothorax is a closed one, drainage may be followed 
with a partial expansion of the lung, and gradually a 
complete expansion. Under these circumstances, ad- 
hesive pleurisy may gradually obliterate the cavity, and 
the suppuration may cease. If the pneumothorax is 
open and the lung cannot re-expand, not only is drain- 
age needed, but usually resection of the ribs, to produce 
contact of the pleural surfaces. 

Rest should be enjoined from the first, that no bodily 
exertion may widen the rent or prevent its closing. As 
the only hope of recovery lies in the preservation of 
life until absorption of the air can be brought about or 
compliciiting pleurisy cured, foods must be judiciously 
administered. 

Pneumothorax from penetrating wounds is often 
curable. The wound must be closed. The air may be 
partly aspirated, but will usually be absorbed. The 
danger is fiom pleurisy, but if the air that entered the 
pleura was clean, and not infectious, pleurisy will not 
supervene. 

PrognoHLs. — If pneuraothoriix is due to ulceration 
through the diaphragm from the stomach or intestines, 
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a fatal result must be expected, and treatment must be 
palliative. If it is due to rupture of an emphysematous 
lung, serous pleurisy often does not occur, for the air 
admitted to the pleura need not be infectious. In such 
cases recoveries have often been recorded. But rup- 
ture of a phthisical cavity will almost invariably admit 
to the pleura infectious matter and provoke empyema. 

Pneumothorax is always a dangerous disease. Death 
occurs in one-fourth of all cases within a week ; in 
about one-half within a month ; and in the rest life may 
be prolonged for a 3'ear, and in a few recovery will take 

place. 

9 I 



CHAPTER XVII. 

Hydrothorax. 

Causes, — Hj'drothorax is always a secondary lesion. 
It is a form of dropsy that is associated with general 
oedema. Commonly it is caused by Bright's disease, 
heart disease, or emphysema. It does not often develop 
until after drops}' of the subcutaneous tissue an(i ascites 
have appeared. It is usually bilateral, but the fluid com- 
monly accumulates in one side to a greater extent than 
in the other. 

m 

Diagnosis. — By compressing the lungs it causes 
dyspnoea, and may produce fatal suffocation. The 
physical signs by which it must be distinguished are 
those of pleuris}^ with effusion. If the physical signs 
are carefully noted it cannot be confounded with any 
other disease. To differentiate it from pleurisy may be 
difficult. Tiie latter is rarely bilateral, as the former 
usually is ; the latter is not commonly associated with 
general oedema ; there are no evidences of inflammatory 
fever in the former, such as are present in the latter. 
If' the fluid is withdrawn from the pleural cavity it will 
be found to contain the largest percentage of albumen 
when it is of inflammatory origin. If its specific grav- 
ity is less than 1015, it is usually regarded as an effu- 
sion ; if it is more than 1018, an inflammatory^ exudate. 

The fluid of serous pleurisy, when examined micro- 
scopically, is found to contain blood-cells, especially 
white ones, and epithelial cells ; the fluid of hydrothorax 
contains few or none of them. The latter often coagu- 
lates spontaneously after it is drawn from the chest, 
and the former rarely does. 
(194) 
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Treatment — Hydrothorax must be treated by re- 
moving its cause. If the kidneys, skin, and lungs can 
be made to eliminate water freely a pleural effusion 
may re-absorb, as other dropsies may. Often it threat- 
ens life, and immediate relief is demanded. It can be 
afforded by aspiration. 

Prognosis, — Hydrothoi'ax usually necessitates an un- 
favorable prognosis. Even if the fluid is temporarily 
removed from the thorax by aspiration, it may return, 
for the primary disease which causes it can seldom be 
removed. 



SECTION II. 



Diseases of the Heart. 
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DISEASES OF THE PERICAMDItfM. 



CHAPTER XVIII. 

Pekicarditis. 
Anatomy. — An inflammation of tlie pericardium con- 
BtituteB pericarditis. Ttie aiiiitomicikl changes wrought 
by it are precisely the same as those produced by in- 
flammation of the pleura. Its varieties are also the 
same; tliere may be a drj' pericarditis, a serous pericar- 
ditis, a pnriilent pericarditis, and chronic pericarditis. 
I Its results are similar; it may undergo resolution; it 
I may produce sidhesions and even obliteration of the 
f pericardial sack; it may, if purulent, ulcerate through 
tiie pericardium and thorax, or oftener into the pleural 
' cavity or a bronchus, or thvongli the diaphragm, or into 
an abdominal viscus. Pericardial inflammation may 
I extend by continuity to ngighlKiring structures and ex- 
\ (lite inflammation of the lieart-raiiscle, or pleurisy, or 
I peritonitis. Serous and purulent efTiisions may rapidly 
press the lieart and interfere with its wort, Peri- 
F-earditis in any of its forms, if not very extensive or 
^ Tfiry acute, may not greatly disturb the heart's action. 

Causes. — Pericarditis is rarely a primary disease, 
I The causes of primary or idiopathic cases are imper- 
p fectly nnderstood. It is usually secondary to infliiui- 
f nation of neighboring tissues, as of the pleura; to 
L scute and subacute rheumatism ; to miliary tuberculo- 
a ; to eruptive fevers, and to pyfemia. 
Symploms and Diagnosis. — The symptoms of peri- 
I carditis are often obscured by those of the primary 
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disease. In the mildest cases and in chronic ones there 
may be no subjective symptoms. In severe cases, and 
especially if a pericardial effusion is considerable, 
patients usually appear anxious, cyanotic, and dysp- 
noeic ; or the mind will wander, the delirium some- 
times being active and other times passive. Stupor and 
even coma may exist. Pain is occasionally felt keenly 
in the cardiac region, but generally is not very notice- 
able. It may be sharp and lancinating, or oftener con- 
stant, and rather a feeli-ug of fuUnes, of tension, and 
oppression than pain. Tenderness is usually noticeable 
over the heart. Headache is often associated with peri- 
cardial inflammation. Occasionally a dry, hacking 
cough may be heard. The patients usually prefer to lie 
with the head and shoulders raised, or to sit upright. 
Dyspnoia varies in intensity. It is usually slight, 
except when a serous effusion is considerable. The 
dyspnoea is in part due to pressure upon the lungs by 
an enlarged pericardium, but is chiefly due to the change 
in the heart's action. The ventricles dilate and fill im- 
perfectly. The pressure within the right ventricle and 
the pulmonary vessels is low, and the current through 
the latter is slow. This is provocative of dyspnoea. 
The same physical conditions exist in the left side of 
the heart and in the general circulation. There is, 
therefore, a small and soft pulse. The heart is rapid, 
and, if much weakened or irritated, may be irregnlar. 
The veins about the neck are distended. These circula- 
tory derangements cause the mental symptoms that are 
sometimes observable. Fever is usually due to the 
primary disease. It may be increased* by pericarditis, 
or remain unchanged. If the fever is due wholly to 
pericardial inflammation, it is found to follow no regular 
type, and is not high. Slight pericarditis and chronic 



pericanlitis may exist without cftiising fevei Vomiting 
and hiccougli are aometimes symptoms They may 
arise from iinuaiml pressure on the diaphiagm, or from 
an involvement of the vagus nene in inflammation. 
The genei-al circiiliition may be sufflcientlj interfered 
-with to cause geiienil cedeina.and e^en ascites or liydro- 
thoriix. If death occur, it may be due to cerebral con- 
gestion, cedema of the lungs, or tlie piiinar> affection. 
Tlie symptoms of recovery are diminution of dyspnoja 
and disappearance of the cliavacteristic physical signs. 
The heart is usually esoitable long after the inflam- 
. matiou has subsided, or is quickened by mental and 
physical exertion. The duration of acute attacks is ten 
days or two weeks. Chronic ones may last many weeks 
I or months. 

A diagnosis is possible, but must be made from tiie 
I pliyeical signs. The prs^cordia usually appears pronii- 
'Qeut. The intercostal spaces may even protrude if the 
I effusion is great. The apex beat is geuei-ally invisible 
if there is much effusiou. Under the same circum- 
stances it may not be felt, unless the patient leans foi'- 
ward or to the left, so that the heart can gravitate 
against the cliest-wall, A shifting of the position of 
the apex beat is diagnostic. If with cliauges in the 
patient's position the beat moves from right to left or 
disappears and re-appears as the body moves backward 
Rnd forward, it is evident that the heart is swinging 
r loosely in a distended sack. In the beginning of peri- 
I carditis, before efl'usion has separated the pericardial 
■.surfaces, and in the fibrinous variety, a pericardial fric- 
btion fi'emitus can sometimes be felt. Palpation demon- 
I'ltrates tenderness in the cardiac region. By percussion 
3 area of dullness is found to be increased whenever 
^ere ienn appreciable pericardial elTiision. The latter 
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first accumulates about tlie base of tbe heart. 
becomes greater it separatea the heart froin the thorax 
nnd piilinonory pericarclimii. The heart grai'itatea 
the most dependent part of the area. The ehnpc 
normal area of dullness is modified. It liecomes more 
quadrilateral. It is broadened above, and, when the 
effusion is considerable, also below. When the effusion 
is great the dull area may reach tbe axilla to tbe left 
and ibe nipple to tbe right. Sometimes along tbe 
lateral bordei-s of the area of dullness there ia a aemi- 
tympanitic resonance, which is due to tbe compression 
and consequently relaxed condition of the lung. If 
when the patient sits upright the apex beat is not in 
tbe left lower corner of the area of dullness, but nearer 
tbe median line, it is evident tbe pericardium must be 
distended with fluid. At the beginning of acute pericar- 
ditis friction-sounds can be beard in alfnost every case. 
Tbey will disappear if effusion take ])lace sufficient to 
separate the pericardial surfaces, but may re-appear as 
the fluid is re-absorbed. They may be absent in chronic 
pericarditis. The sounds are usually not loud, and can 
rarely be heard beyond the area of cardiac dullness. 
They are often loudest when the body is in certain 
positions, as when it leans forward, or when deep inha- 
lations are drawn, or when the stethoscope ia pressed 
against the chest. Sometimes they are heard only under 
these circumstances, and are not constant. Usually 
they are hitching in character. One sound is beard with 
the conti"actiou of the auricles, and is presystolic ; 
another with the systole, and a third with the ven- 
trionlar expansion, or diastole. The character of the 
sounds varies. They may resemble a soft rub, or be 
creaking. They may be so loud aa to obscure the car- 
diac sounds. Usually tbe latter are plainly audible, 
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unless an efHisioii miikes them low and distfint. Endo- 
cardial murmurs may be lieard simultaneous! ly with the 
pericardial sounds, and ma_y he due to hlood-3tates or to 
endocarditis. 

A diagnosis of fibrino«R pericarditis can only he 
made when pericardial friction-sounds are heard. They 
are pathognomoiiie. Endocardial murmurs need not be 
mistaken for peiieardiai, for they are blowing, not rub- 
bing, are not increased when the stethoscope is pressed 
agaiifst the chest, or dnring deep insi>iration, and are 
always synchronous with a given part of the heart's 
cycle. It is never ditficnU to distinguish extra-pcricar- 
dial or pleuro-pericardial I'riction-sonnda from them. 
Pleuritic and pericardial friction-sounds may be heard 
together, both being produced in tl)e pleural cavity, and 
they will cease wheii breathing is stopped. T!ie absence 
of subjective symptoms, which may accompany pericar- 
ditis, will help to conlirm a decision. 

Permanent pericardial ndlieaions, or a partial or 
general obliteration of the pericardial cavity, may exist 
fer years. They may result from acute or chronic in- 
flammation. If the adhesions are small, they are 
oEtenest near the large eai-diac vessels. The heart- 
muscle underlying the adhesions is iisually involved 
in connective-tissue iuflltrntion and degeneration and 
atrophy of the snperflcial miiscle-Hbres. A diagnosis 
of adhesive pericarditis, even when it is extensive, may 
lie impossible. In some cases the adhesions constrict 
the coronary arteries and interfere with the heart's 
nutrition. The symptoms then are of heart-fatigue, or 
exhaustion. The concurrence of two symptoms may be 
considered positive evidence. These are a systolic 
retraction of the apex, intercostal spaces about it and 
le lower end of the sternum, and diastolic collapse of 
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e cervical veins. A systolic retraction of the apex 
jne may be produced whenever the heart cannot be 
pushed downward during syBtole, Rigidity of the arch 
of the aorta, as in atheroma, may cause it ; aortic-valve 
stenosis may ; and even slight pericardial ndheaiona at 
the base of the heart may. If the apes cannot descend 
during systole, it cannot produce the normal beat, for 
the ventricles, when they contract and lengthen, push 
the apex backward, instead of forward, and thus cause 
retraction. But if the retraction is diffuse and invfllvea 
several intercostal spaces and tiie lower part of the 
sternum, it is quite surely due to pericardial adhesions. 
When systolic retraction occurs, a diastolic apex-beat 
may be produced. The diastolic projection of the chest- 
wall which is thus produced probably favors the indi-aw- 
ing of tlie venous blood by the heart, and therefore a 
diastolic collapse of the cervical veins. The diastolic 
projection may also cause a dull sound to follow closely, 
and seemingly duplicate the diastolic sound of the heart. 
The existence of pericardial effusion can usually be 
diagnosed directly from the physical sigiis that have 
already been described. The increased area of dullness 
which it causes may have to be differentiated from (1) 
enlargement of the heart, which is accompanied by an. 
apex-beat, in the lower left corner of the dull area, and 
by greater distinctness of the heart's sounds ; from (2) 
mediastinal tumors, aneurisms, encysted pleuritic effu- 
sion, and consolidation of the borders of. the lunga 
adjacent to the heart, which produce a greater irregu- 
larity of outline of the didl district and characteristic 
general and local eymptonis. The apex-beat is lacking 
in pericardial effusion; at least, it is lost when the 
patient lies upon his back. It is also often absent 
when the heart is weak, and not hypcrtrophied. In the 
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Intter case the cardiac sounds are not distant, and the 
outline of the dull uren does not change with the position 
of the body. It may be absent when the borders of the 
lungs are enipliysematous, bat the area of cardiac dull- 
ness is then small. 

, The character of a pericai-dial exudate can only be 
told by aspirating a part of it. If pyiemia is the cause 
of pericarditis, it may be purulent. If rheumatism is, 
it probably is seroira. Tubercular pericarditis is rarely 
primary. It mfty be acute or cluonio. The symptoms 
in the following case will illustrate those of many: A 
young man, aged 24, entered Mercy Hospital, after an 
obscure illness of two weeks. He was slightly dysp- 
nteic. His pulse was feeble and quick. He often felt 
apprebeusion. At times he was nauseated. There was 
a trifling tedema about his ankles. His temperature 
was very irregular, but never higli (102° F, and less). 
He had colliquative sweats. The physical signs of peri- 
cardial adhesions were plainly present. At first do 
tubercular lesion could be found in the lungs, but later 
they were involved. Some months aller the beginning 
of this illness he died from pnlmon.iry phthisis and car- 
diac weakness. Several of his brothers and sisters are 
tuberculous or Lave died of phthisis. In more acute 
cases a siid<lenly developed cardiac fatigue produces the 
existing symptoms. 

Slight pericarditis often undergoes resolution. It is, 
however, always a grave disease. Purulent pericarditis 
is almost certainly fatal. 

Treatment. — The indications for treatment are to 
remove the primary atfectioti as |>romptly as possible, 
and in its early stages to combat the inflammation by 
rest, by derivatives, by depletora, and by ojiiates. Rest 
abouUl be enjoined, at least so long as .icute pericarditiB 
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or pericardial effusions exist. Blisters, cups, nnd 
leecbe^ apptierl oT«r tbe henrt ofteu lessen the severity 
of the general ivinptonis <rhioli m&y arise. A promptly 
acting cathartic is often prescribed as a depletor. By 
these agents inflamioatorj- congestion maj' be lessened 
and the extension of luaammation prevented. Opiates 
are useful when pain nnd tenderness are great. Calomel, 
in doses of from 0.015 to 0.06 gmmrne (J to 1 grain), 
is often prescribed to hasten resohition, and especially 
tbe prompt absorption of serous and Bbrinous exudates. 
If lieart-fatigue or exhaustion threaten, cardiac tonics 
and stimulants must be relied upon to maintain the 
heart's vigor until rest, Dourittbment, and tbe I'emoval 
of the cause of weakness will effect a permanent restora- 
tion of it. Digitalis, stropbantbiis, convallaria, caffeine, 
ammonia, and camphor may be used. (See page 222.) 
To remove the etfusion, blistering plasters may be ap- 
plied over the heart. Often diuretics and diaphoretics 
are relied upon. Of the former, digitalis, strophanthns, 
potassium, and ammonium acetate ai'e commonly used. 
Dry heat is chiefly employed to provoke sweating, for 
preparations from jaboraudi weaken tbe heart's action. 
These same drugs must be used to remove dropsies 
which pericarditis may cause. 

If cardiac exhaustion is threatened by an effusion, 
it may be averted by aspirating tlie fluid. Aspiration 
gives prompt I'clief, but it is often only temporary, as 
the effusion may re-form. Tbe needle should be inserted 
in the fourth or fifth intercostal space, close to the 
Bternum. If the liquid is pus, permanent drainage of 
the pericardial cavity should be established. Recoveries 
have occasionally been obtained by this treatment. 
After pericardia! adhesions have formed they cannot be 
inflaenced by drugs. 
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CHAPTER XIX. 

Hydrops Peeicardii. 
Hydrops pericardii may be proiluted uiidei- the same 
"cireumstances as bydrotliorax. (See page 194.) Com- 
pression of tlie ooromiry veins, for iiistttiice, by pericar- 
dial tubercles or cancerous nodules, may cause it. It 
will cause the same symptoms as pericarditis with liquid 
etfusions, except that friction-sounds will not at first be 
liresent. It can be distinguished (Vom the latter by its 
^causation and by the low specific gravity of the fluid 
|below 1015), by its usual associatio[i with other drop- 
ies, and absence of pericardial tenderness. Anpiration 
lay be practiced, and eveu often repeated, when com- 
'preesion of the heart threatens its exhaustion. Diuret- 
ics and diaphoretics are need, as in other dropsies, to 
promote absorption of tlje fluid exudate. If cardiac 
exhaustion is imminent heart-tonics must be used, as in 
ujwricarditis. Complete absorption of the fluid and re- 
joovery are possible ; but pericardial dropsy may re-form 
titer such alisorption if its cause is not removable. 
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CHAPTER XX. 

Pneumopericardium. 

Causes, — Pneumopericardium may be caused by (1) 
external, penetrating wounds ; by (2) contusions of^the 
thorax, which cause the fracture of a rib, that in turn 
lacerates both the lung and pericardium; by (3) ulcera- 
tion of tubercular or gangrenous pulmonary cavities 
into the pericardium ; by (4) ulceration of the oesopha- 
gus or stomach, either simple or cancerous, into the 
pericardial sack, and by (5) ulceration of a purulent 
pericarditis into the oesophagus, a bronchus, or the 
stomach. By most of these processes pj'ogenic matter 
will be admitted to the pericardial cavity, and purulent 
inflammation, as well as pneumopericardium, will be the 
result. 

Symptoms, — Subjective symptoms which accompany 
the lesion are usually as obscure and as little character- 
istic as in pericarditis. If much air fill the pericardial 
sack, heart-exhaustion will rapidly be produced. 

The physical signs are characteristic. On inspection 
the prsecordia usually seems prominent and the inter- 
costal spaces protrude. The apex-beat is invisible. 
Palpation will not reveal it, unless when the patient 
leans forward the heart gravitates against the chest. 
Sometimes a friction-fremitus can be felt, or a peculiar 
splashing. On percussion the area of cardiac dullness 
is replaced by unusual resonance. A metallic quality 
is imparted to the percussion sounds if a pleximeter is 
struck with a rod or metallic bod3^ Auscultation re- 
veals, also, a metallic quality of the cardiac sounds 
which they do not normally possess. If fluid is also in 
(208) 
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the pericai-dium, they will only be he.ard when the pa- 
tient is recumbent. If frictioii-soiinds are audiWe, 
they, too, will be metallic in character. Fluid and air 
both within the perieardiiim usually produce, when 
stirred by tlie heart's movementa, splashing or gurgling 
sounds. 

These various metallic sounds, as well as areas of 
resonance thnt in part displace the lieiirt's dull area, 
may be produced by htrge, superficial cavities in the 
lungs beside tlie heart, throtigli wliicii its sounds nre 
transmitted, or they may be simulnted by the stomach 
when it is greatly distended upward. 

Treatment. — The treatment must be symptomatic. 
Cardiac tonics are indicated if heart - exhaustion 
threaten. Pain must be allayed by opiates. If the 
gas within the pericardium is dangerously uoinpreasuig 
the heart, it may be aspirated out. If purulent inflam- 
mation occur, drainnge should be established. We may 
attempt to limit the inflammation by blisters, cups, and 
leeches, or by tlie ice-bag, as in simple pericarditis. 

Prognosis. — The prognosis must be unfavorable un- 
less the pneumopericardinm is caused by a peuetratiug 
wound of the thorax which has not admitted pyogenic 
Ktter. 
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CHAPTER XXI. 

Dilatation of the Heart. 

Causes, — Dilatation of the heart may be secondary 
to other cardiac lesions, as, for instance, valvular ones, 
or degeneration of the muscles ; or it may be secondary 
to arterial lesions and to diseases in distant organs. 
The latter are often called idiopathic cases. The causes 
of dilatation of the heart are mechanical and nutritive. 
Frequently both act together in a given case. Of the 
mechanical causes those oftenest acting are valvular 
lesions of the heart ; obstructions to the aorta by com- 
pression or by contraction; aneurisms of it; arterial 
sclerosis, not alone of the aorta, but of the smaller 
arteries as well. Obstruction to the pulmonary circula- 
tion will provoke dilatation of the right side of the 
heart. This ma}^ be caused by chronic disease of the 
lungs, which destroys many of the capillaries and, it 
may be, some of the larger vessels. Pleuritic effusions 
which will compress a lung will also interfere with a 
perfect pulmonar}- circulation. Sudden, severe physical 
exertion will occasionally cause cardiac dilatation ; but 
this will rarel}^ happen unless in some way the heart's 
muscle has been previously weakened. Most of these 
mechanical causes produce dilatation of only one of the 
cavities of the heart. A few affect it more extensively. 

If nutrition has been imperfectly maintained in the 
muscle of the heart, it may be dilated by an exertion 
which is not abnormally great. Malnutrition oftenest 
(210) 
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"Veaults (Voin fevers, — eHi>eciaIIj- protracted ones, — rrom 
aiifemias, from indigestions wliicli cause a general nial- 
luilrition, from fatty degeneration and infiltration, and 
from obstructions to tlie coronary circulation. 

Anatom)). — Dilatation of one veiitvicle only may 
occur, as when tliere is aortic- valvular iusnfflciency; or 
both sides may be distended, aa in niiti'at insufficiency. 
TTsually, dilatation and hypertrophy co-exist, but the 
ventricular walls may be thin. Often the heart is pale 
from degeneration of its muscle. Venous hypersemia 
may exist in many organs if the dilatation has been 
chronic or great. 

Symptoms. — A diagnosis can only be made from the 
physical signs which dilatation of the heart produces. 
In many eases there are no subjective symptoms that 
can be ascribed to the heart-lesion, although there may 
be others that are due to a primary affection. 

If there is no hyiiertrophy of the heart accompany- 
ing the (iilatiition, the apex-bent will be invisible, or it 
will be feeble and diffuse. It is displaced more or less 
to the left. On palpation the heart's (>eat can usually 
be felt, even wiien it is invisible. If much hypertrophy 
accompany the dilatation, the apex-beat may appear 
strong and feel lifting and energetic; but tlie pulse will 
be small, soft, and quick. Irregularity of the heart is 
often due to dilatation. 

Percussion will demonstrate an increased area of 
cardiac dullness. The directions in which this increase 
is greatest will depend upon whether a single cavity of 
the heart or several are involved. Anscnltiition will 
reveal feeble cardiac sounds. The first sound will lose 
much of its booming character and resemble closely the 
second. Even when valvular lesions do not exist sys- 
tolic murmurs may be heard. This will rarely happen 
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except when dilatation is associated with ansmia. 
hypertrophy is co-existing the sounds may be booming', 
and even stronger tlinn naturitl. Wc can, then, conclude 
that dilatation exists only because there are evidences 
of heiirt-eshiiustioii, anil we know that where they exist 
with hypertrophy dilatation does also. With vaivular 
lesions we know that dilatation and liypertrophj' are 
always associated. 

Subjective symptoms may exist, although commonl}' 
they are wanting. If the dilatation is great the usual 
symptoms of cardijic exhanstion will be pt'esent. They 
result chiefly fi-om an imperfect balance of the venons 
and arterial blood. The arteries grow small and the 
veins dilate; passive engorgement, therefore, develops. 
Dyspncea, enlargement of the liver and spleen, the symp- 
lonia of renal engorgement, or general dropsy may exist 
alone or in combination. 

In mild cases, and especially if the dilatation accom- 
pany an excitable nervous system, the quick beating 
of the heart may be felt, as palpitation. A beat may 
drop or be delayed, and maj' then cause anxiety or 
fright. Freqnent and uncontrollable sighing ao often 
accompanies dilatntioii of the heart that I always search 
for the latter when I observe the former. The sighing 
ia undoubtedly due to an unsteady enervation of the 
respiratory muscles; it may also be caused by mental 
depressioii or flatulent indigestion. Not unfrequently 
one of these latter conditions accompanies cardiac dila- 
tation. A lack of energy and endurance characterizea 
all cases of cardiac dilatation, unless compensatii 
hypertrophy co-exists. 

Treatment. — The object of treatment is to cause 
traction of the heart or compensating hypertropy of 
muscle. Strength may be temporarily given by the 
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drugs tbat increase tlie force of tlie Bjstole, siicli as 
digitalis, Btro]rliiinthus, ami convaHariu. It can be per- 
manently niuiiitiiined only wlien any degtnerntion of 
muscle-Gbi'ea tluit may exist undergoes resoiution, and 
wben witli Biiitiiljle tonics, foods, and exercise tliey are 
invigorated. The tonics niiicli will stimulate tiie cardiac 
tissues to II better degree of uutrilion are strychnia, 
caReine, qniiiia, and iron. They are indicated not only 
when auffiinia exists, but. also when muscular degenera- 
tion does. They may be best given combined with 
digitalis or its congeners. 

If it is a roodei-nte dilatation arising from a |>ro- 
tracted fever tliat must be dealt with, s|)onging the 
altin and batlis with tepid or cold water stimulate the 
circulation and aid in maintaining a vigorous action of 
the heart wliicb will prevent dilatation. 

If the heart is dilating, liquids must uot be drunk in 
quantities sufficient to augment the blood. This is 
especially true if there is dropsy or anaemia. Then a 
reduction of the bulk of the blood will prove advanta- 
geous. (See page 224.) Food must be nutritions and 
not diflicnlt to digest. Martin has shown that alcohol 
will cause dilatation of the heart. Sucli beverages cer- 
tainly predispose to it by leading to tissue degeneration 
and to loss of vascular and cardiac tone. Tliey should 
be excluded from the dietary of those suffering from 

If moderate exercise is steadily pergevei'ed in it 
will lead to a better nutrition, and, it may be, to hyper- 
trophy of the heart's muscle. If it is violent, it may 
strain the muscles by unduly increasing the blood- 
pressure, and thus augment the dilatation. 

Antipyretics diminish tissue-change and interfere 
with nutrition. Their lYequeut or prolonged i 
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contra-indicated whenever degeneration exists and we 
wish to prevent its spread. Aconite, veratruih, and 
other drugs that cause vascular and cardiac relaxation 
are 'contra-indicated. 

Prognosis, — The prognosis of cardiac dilatation will 
depend entirely upon the possibility of removing its 
cause. Mechanical causes usually cannot be removed. 
If the obstruction which they cause to the circulation 
can be overcome by hypertrophy, they will not endanger 
life. Dilatation from a weakness of the muscular fibres 
of the heart, because of their malnutrition, can generally 
be perfectly overcome. If degeneration is extensive or 
its cause cannot be removed, a favorable result is 
impossible. Weak muscles, because of haemorrhage, 
acute or subacute anaemia, indigestion, or fever, is 
curable ; but if it is due to chronic Bright's disease or 
to obstruction to the coronary arteries, it is incurable. 



CHAPTER XXII. 
Cardiac Hypebtroput. 

Anatomy. — When the heart's muscle UypertropliieB, 
the iiiiQiliev of fibres luiiy iiicrense or they may enlarge. 
TJsiinlly, both these changes occur simullaneously, Hy- 
pcrti'opliy limy enlarge the entire heart, or b, part of it. 
A few of tlic muscular papillce only may enlarge, or the 
right or left ventricle, or both. The auricles are capable 
of very limited hypertrophy. The cavities of tbe lienrt 
are usually dihited when the walls hypertrophy, but may 
remain normal, or, in extremely rare cases, be contracted. 
The interstitial tissues sometimes increase. If, in spite 
pf the hypertrophy, the heart is continuouBly fatigued, it 
may undergo fiitty degeneration. Hypertrophy causes 
tlie heart's wall to appear thick, and to be unusually 
firm and hard. It is usually normal in color, bnt may 
be a brownish red, from an excess of pigment in it. 

Causes.— Hypertrophy is the result of prolonged 
overexertion. Tliis m.iy be due to olistrnction to the 
circulation, which must be overcome, or to unusual and 
prolonged muscular work, and rarely to nervons'excite- 
luent and strain. Olistructious may exist within the 
heart at its valvular orifices, — for example, in chronic 
valvular disease, — or outside the heart, as in stenosis or 
compression of tlie aorta or small arterioles. Endnr- 
teritia obliterans oH-en obstructs the Arterioles exten- 
sively, as in tlie kidneys in chronic interstitial nephritis. 
Aneurisms of the aorta or its main branches cause 
additional work for the left ventricle, and provoke it to 
hypertrophy. Permanent peiicardial adhesions fre- 
(215) 
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quently lead to b_vi>ertroph3-. AeiUe ami ciironic 
pftrencliymatoiiB nephritis are soiueliines accuiiipaDied 
by cirdiae bypertropliy. It cannot always be due to 
vasculitr olistructjon in these cases, for tlie latter does 
not always exist. It is probably sometimes due to a 
chemical caiiliuc irritant which ia iu the blood. 

Symptoms. — Hy|>ertrophy oT the heart is iistially a 
secondary lesion. Subjective symptoms that accompany 
it are dne to the primary affections. Occasionally per- 
sisteat hard beating of tbe heart is felt, and especially 
during left decubitus. But one must depend upon 
physical signs in order to make a diagnosis. The pree- 
cortlia is unusually prominent. Particularly is tliis true 
in the earlier j'ears of life. The aj>ex-beat will lie seen 
to the led of the nipple, and lower than is normal. The 
beat moves a larger area of the chest-wall than is usual, 
and it is more powerful and lifting. Palpation couflrnis 
its location, its diffusion, and its strength. If the left 
ventricle only is hypertrophied, its anterior surface will 
press ugainst the thoracic wall, and the right ventricle 
will be rolled backward. The apex-beat will then be 
produced by the left ventricle. If the right ventricle 
ia chiefiy or exclusively hypertrophied, pulsation may 
be seen and felt to the right of the sternum, and will, 
in almost every case, be easily demonstrable just beneath 
it. This is due to the contact of the right ventricle 
with the thoi-acic wall, for when it hypertrophies the 
left is displaced backward, and the riglit ventricle 
chiefly fonns the anterior surface of tbe heart. Per- 
cussion demonstrates sin enlargement of the area of 
cardiac dullness. If the left aide of the heart is exclu- 
sively involved, it will be increased to the left; if the 
right side, to the right ; and if both sides, in each direc- 
tion. It may extend an inch or more to the left of the 
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nipple, and the same to the right of llie sternnm. The 
Cftvdiac Bouiida ure usually noi'innl. The first sound at 
the apex may be louder and more booming. If the left 
ventricle is hypertrophied, the seeond sound over the 
aorta is accetitiitited. If the right veutriote is hyper- 
trophied, it is the second sound over the pulmonary 
artery that is accentuated. These aceetituations are due 
to increased tension of the respective semilunar valves. 
If l>uth sides of the heart are thickened, we fiud a com- 
biuatiou of the signs just descrilied, and especially 
evidence of cardiac enlargpment, both to the light and 
left. The cardiac sounds can often be plainly heard at 
a conaidemble distance from the heart. The carotids 
often pulsate visibly, and sometimes a systolic murmur 
can be heard in them which is due to the unusual ten- 
sion of the vessel's wall and its consequent irregnlar 
vibrations. The pulse will be large and firm. 

If the cause of the heart's iucrcased work cannot be 
removed, or at least compensated for, the heart will 
beeome fatigued, in spite of its hypertrophy. It will 
grow rapid in action, or irregular. The lungs will 
become congested, and dyspnoea will develop. The 
liver will enlarge. The legs may become cedematous. 
The nrine will diniiuiah in quantity and may grow 
cloudy and contain albumen. Dropsy of the abdominal 
cavity or other serous sacs may be produced. The 
pulse will be soft, of mediuin or small size, in spite af 
the strong throb of the heart against the chest. Death 
may be caused by ojdema of the lungs or heart- 
exhaustion. 

Moderate hypertrophies which are produced by 
causes that are remorable may disappear when their 
cause is gone. 

Hypertrophy is ;i cuuservative process. It is favor- 
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able to life. It may enable the heart to overcome, per* 
fectly and witli ease, a permanent obstruction to the 
circulation. Unfortunately, often the obstruction grad- 
ually increases, and finally cannot be compensated for 
by^ hypertrophy. Then the symptoms of cardiac ex- 
haustion develop. 

Treatment » — No treatment is indicated if hypertro- 
phy compensates for an existing obstruction to the 
blood's flow ; but after compensation has been obtained 
tlie heart must not be wearied by additional and unnec- 
essary labor. Therefore, fatiguing exercise must be 
avoided. Constipation and slow or labored digestion 
will impede the circul.ition and involve the heart in 
extra labor. The}- must be prevented or promptly 
cured. The diet should be simple and- nutritious. 
Stimulants and tea, coffee, and tobacco must be 
avoided. Milk, eggs, lean meat, simple vegetables, and 
wholesome fruit may be used. Greasy, fat, and very 
farinaceous foods must be used sparinglj^, or not at all. 
Sufficient exercise in the fresh air should be taken to 
maintain a good oxygenation of the blood and a fair 
degree of muscular vigor, but it should never be ex- 
hausting or violent. 

The nitrites are sometimes used (see page 228.) when 
liigh arterial tension is the cause of hj^pertrophy. They 
will lessen it, and thereb}^ reduce the heart's labor. Digi- 
talis is contra-indicated so long as the heart beats slowly 
and steadil3^ If it is often or persistently quick or 
irregular, it ma}' be used. Strophanthus is to be pre- 
ferred because, in usual doses, it does not cause so much 
arterial contraction, and, therefore, as high arterial ten- 
sion. The former gives the heart more work to do. 
After the heart has h3'pertrophied, and then grows 
rapid or irregular in action, we may feel sure that dila- 
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tation 18 forming or increasing, and, usually, that fatty 
degeneration is established. The treatment must then 
be adapted to combat these lesions. Cardiac exhaustion 
is the cause of death when the heart is hypertrophied. 
Its prevention is, therefore, the indication for treatment. 



CHAPTER XXIII. 

Fatty Heart. 

Anatomy. — Two lesions are named fatty heart. They 
are technically naine<l fattj- infiltration and fatty degen- 
emtion. In fatty infiltration the connective tissue be- 
neath the pericardium, and especially about the coronary 
vessels, is filled with fat. Tlie entire heart may be. 
thickly enveloped in it. Fat* may also accumulate be- 
tween the muscle-fibres in the fibrous frame-work of the 
organ. The muscular fibres may atrophy and become 
veiy small. Such an accumulation of fat and concomi- 
tant muscular atroph}' interfere with a vigorous action 
of the heart. As the lesion is almost limited to obese 
people, the cardiac fatigue which often co-exists with 
it is partly due to the larger volume of fluid that 
must be moved through their more numerous capillary 
vessels. 

Fatty degeneration is due to a malnutrition of the 
cardiac muscle which may lead to its disorganization. 
In the muscle-fibres jii)pear minute granules, that often 
obscure their striated structure. If the malnutrition is 
sufficiently great, the outline of the fibre is lost. A 
crowd of granules represent it for a time, but soon 
they are absorbed. Thus, disintegration and disappear- 
ance of tissue may grow out of the degeneration. The 
muscles that are affected are always weakened. They 
show this by a lack of enduiMuce, as well as by a feeble- 
ness of coiitractiou. The entire heart and many other 
organs and tissues may be sinuiltaneousl}^ affected in 
this way; but usually only a patch of muscle-fibres here 
and there is involved. The muscular papillae and the 
(220) 
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fibres beneath the endocardium are especially apt to be. 
The inside of the ventricle often appeiirs mottled with 
yellowish spots. When the entire heart is degenerated 
it will all look yellowish-red and greasy. It will be 
soft. If a knife is di-awii aei'oaa the cut surface of de- 
generated muacle-flbves, droplets of oil can be seen in 
the flnid that gathers on it. Cloudy swelling may 
precede fatty degeneration, or be associated with it. 

Symploms and Causes. — A positive diagnosis of fatty 
heart is difficult to make, and is often impossible. Fatty 
infiltration may be suspected in persons who are obese 
and whose heart's action is feeble. The thick chest- 
wall may make it impossible to say whether the heart is 
enlarged or not, or to judge of its strength by the npex- 
beat, for the latter often cannot be felt. But if the 
heart is weak it will beat fast, even from moderate phys- 
ical exertion. Its Hist sound will be short, and valvu- 
lar in character. The pnlse will be small and soft. If 
the heart is much enfeebled, the cervical veins may be 
distended. Shortness of breath is partly dne to the 
cardiac weakness, and largely to the obesity of the 
chest. A feeling of oppression is often experienced, 
and sighs for breath, which are unsatisfying, are invol- 
untarily drawn. Little endurance is possessed. A 
disinclination for phy.sicat exertion is usual. 

Much fatty infiltration or fatty degeneration may 
exist and be unaccompaniefl by symptoms. Sponti- 
neouB rupture of the heart has been known to occur 
suddenly, because of the weakness of its walls. In other 
cases the symptoms of heart-eshanation may develop, 
such as chronic venous hyperreinia and oedema of varions 
organs ; or angina pectoris miiy develop. A slow pulse, 
pseudo-apoplectic attacks, and Cheyne-Stokes respira- 
tion, if they occur together in the same person, are quite 
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clinract«riattc ot t&Uy heart. Unfortunately, they rarely 
occur togetber, and eitLer symptom alone is not clianc- 
teristic. The pulse may be Tery slow,— even less than 
twenty beats to the minute. This is not, however, asual. 
Tor oUtener it is qniL-kened, at least, by bodily exertion. 
Tlie arcus senilis frequently develops in those in whom 
fatty degeneration exists extensively, or results from 
local antemias tlmt, in turn, are caused by arterial 
stenosis. The ineseuce of some of the causes of fatty 
degcneratiou aid one to make a diagnosis. Prolonged 
aiiieinias ai-e especially apt to produce snth degenera- 
tion. Chlorosis, leukeemta, and pernicious ansemia 
exnmpleB of the forms oftenest leiuling to it. Chi 
or protracted fevers will also cause it. Valvular lesioni^ 
or ai-terial obstructiona which cannot be com]>eusated 
for by hypertropliy are common causes. Coronary 
sclerosis, by producing local cardiac ansemias, may lead 
to it. Pliospliorus poisoning will cause intense general 
fatty degeneration. Chronic tobacco and alcoholic 
jKiisoning may lend to similar results. Obesity and 
fatty inltltration of tlie heart-muscle may be an inhei 
Alice; oftenest it is due to a. Inck of vigorous exercl 
and an excess of fat-producing food: 

Treatment. — If the heart beats feebly and is excit- 
able, because of fatty degeneration, cardiac and general 
tonics are indicated. Aniemin requires iron. This drug 
also seems to prevent degeneration. Such genei-al 
tonics us strychnia ami quinia will invigorate nutrition. 
Such cardiac tonics as digitalis, strophanti) us, and 
caffeine are required to temporarily strengthen its beats 
and restore the eqnilibrium of the venous and arterial 
currents, Strophanthus is preferable to digitalis in 
these cases, for it contracts the peripheral vessels li 
and increases the arterial tension less. Caffeine 



!ner»-^^^ 
a >^|^^| 

«ioiii^^H 



vessels le^^^H 
iffeine se^fl^^H 



not oulj' to stimulate the heart, but to increase its abil- 
ity to njipropriate nutriment. A combination like the 
following will often prove promptly eEBcacioua : — 

lil Ferri citratis, . . gnus. 13.0 (gr. ij). 

Caffein. citratis, . . groia. 15.0 (gr. iiss). 

Pulveris strophanthi, . grm, 0.015 or 0.03 (gr. i or i). 
Big. ; To he given in a capsule every four hours. 

It is espeoiftlly adapted to the stage in which palpi- 
tation is easily provoked. As the heart grows stronger, 
strophanthus or digitalis may gradually be omitted and 
strychnia or quinia substituted. It must be remem- 
bered of powdered strophantlius that it is laxative. 
Such treatment must be persisted in for weeks, and 
often for months. Inhalations of oxygen have been 
recommended, as a lack of it is supposed to cause degen- 
eration. But we have no evidence that the blood will 
take up more oxygen if it is breathed pure than wlien 
diluted, as in common air. Respiratory gymnastics 
;see page 151), whicli will insure frequent emptyings of 
the lungs and their complete expansion with fresh air, 
will accomplish quite as much as oxygen inhalations. 
To maintain good nutrition of the heart good nutrition 
must be maintained everywhere, A perfect lymph- 
circulation is esaenti.ll for this, and can only be assure<l 
by general exercise. Exercise should be gentle, but 
should be aa long continued as is possible without pro- 
ducing a feeling of excessive fatigue or exhaustion. It 
should not be violent. 

To diminish the amount of fat which may Infiltrate 
the heart's muscle in obese persons, Oertel'a treatment 
is the best, It aims to lessen the bulk of fluid in the 
vessels and the addition of fat, and to strengthen the 
heart by exercise. If the quantity of blood and fatty 



i 



224 Diseases of the Heart- Muscle. 

tissue is lessened, the amount of work which the heart 
has to do, in moving the fluid through the adipose tissue, 
is diminisiied. Copious sweatings will relieve the system 
of its excess of liquid, but to prevent its prompt resto- 
ration its ingestion must be limited and carefully pre- 
scril>ed. Sweating ma^- be produced eflTectively by 
Turkish baths, or by vigorous and prolonged exercise. 
To prevent the continued accumulation of fat, carbo- 
hydnites must be eaten very sparingly. If an albuminous 
diet is adhered to, the fat already stored in the body 
will be utilized as carbohydrate food. This is especially 
true if exercise is taken freely, so that tissue-changes 
are kept vigorous. Exercise will provoke sweating, will 
maintain a vigorous circulation, necessitate deep and 
frequent breathing, thorough blood oxj'^genation, and 
active tissue-change; it will strengthen voluntary 
muscles and cause them, and with them the heart, to 
h^'pertroph}'. Exercise should, if possible, be continued 
for several hours dail}', by those who need this treat- 
ment. It should gradually be increased. Oertel recom- 
mends mountain-climbing more than any other form. 
In level countries, rapid walking, and, later, as strength 
and endurance increase, running may be substituted for 
climbing. It should be sufficiently active to provoke 
some shortness of breath and increased rapidity of the 
heart's action. If these symptoms begin to cause dis- 
tress, a few moments' rest should be enjoined. The 
amount of exercise that should be taken by an individual 
will depend upon its effects. Therefore, each patient 
must be closely watched and guided. Too violent exer- 
tion might permanently and dangerously injure the 
heart, which is already injured and fatigued. 

When the quantity of fluid that is to be ingested 
must be prescribed, it is best to ascertain about how 
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often and how much the patient habittiatly takes, and at 
lii'st lesaeii tiie nmoiiiit rather than the frequency of its 
use. So it is best to lenrn what hie usunl diet is, nnd 
then eliminate from it the greater part of the cnrbo- 
lij'd rates. 

Alcoholics Bhould be excluded from the diet of those 
who have fatty heart. They make tisaue-ciinnge Blow 
by lessening the oxygcn-cari'ving power of the blood. 
They lessen the vigor of nutritive changes partly in the 
same way, and by expanding the peripheral vessels and 
slowing the peripheral blood-current. The weaker 
preparations, sueh as beer, are taken in snch amounts as 
also to greatly augment the fluid within the body. 

If the heart is exhausted and cat) be spurred only 
temporarily, the symptoms of passive engorgement and 
oedema of various tissues will be little affected, and, 
sooner or later, in spite of these drugs, the pulse will 
grow smaller and quicker. As the symptoms of ex- 
haustion intensify, diffusible stimulants like ammonia 
and camphor are employed ndvautageonsly. (See page 
101.) 

To relieve the oedema which may accompany fatty 
heart, such as anasarca, ascites, pleural and pericardial 
dropsy, tlie alkaliue diuretics and more or less drastic 
cathartics (see page 292) can be used in addition to car- 
diac tonics. The serous cavities may have to be aspi- 
rated or punctured to eBect immediate relief. 
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CHAPTER XXIT. 

ISDrBATIVE DeGESIRATION. 

Anafomi/.^-By indurative degeDemtion I mean i 
lesion tbat is primarily & degeneration, and secondarily 
an Lyperplasia, of uomiective tissue wbicli ijauses indu- 
ration. It results from a gradually produced and per- 
sistent local anaemia within tlie heart. Sclerosis, throm- 
bosis, or embolism of some branches of the coronary 
arteries are its usual causes. lu the antemic area there 
is first degeneration and atrophy of the muscle-fibres, 
because of diminished nutriment and a lessened vitality. 
Under conditions of nntrition, in which highly special- 
ized structures, such as muscle-fibres, cannot live, the 
connective tissues grow. This is possibly nature's 
method of attempting to repair the weakened fabric. If 
a heart in which induration and necrosis has devel- 
oped is examined, there will be found imbedded in the 
muscle, and usually near the apex, a patch of gray, 
fibrous tissue. The heart's wall nia^- or may not be 
very thin at this point. The patch may be minute, or 
the size of a half-dollar. "While oftenest in the ven- 
tricular wall, and near the apes, it mny be anywhere in 
the heart's substance. It may be deeply imbedded in 
the muscle or near its surface. It may involve only a 
small part of the heart's wall or its entire thickness. 

Under the microscope the indurated tissue shows its 
connective-tissue character. If the patch is still grow- 
ing, about its margins the cells composing it will he 
embryonic in type, and will infiltrate the neighboring 
muscle-fibres, which will be granular and atrophied. 
The result of these anntomieal changes is always tlie 
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production of a hiird, cicati'Lx-like structure.. But tlie 
lossof inuscle-libnjsinftkea tlie wallofthe heart weak and 
tlie connective tissue cannot compensate for tlie loss. 
Riiptiii-e of tlie lieai't tlirongb tbe indurated tissue may 
occur, or, if tUe latter is just beneath the endooardiuni , 
and roughens it, a cardiac thrombus may form, wliich, 
in turn, may produce emboli. Cardiac aneurism is a 
tliird occasional result of this lesion. At the point of 
weakness the heart's wall will bulge and form a tbin- 
walled sue containing blood. Such aneurisms raaj' be 
the causes of thrombosis, because of tbe slow blood- 
stream witliin them, or they may rupture. 

Symptoms. — Indurative degeneration may exist and 
produce no symptoms. In some cases the only symp- 
toms are those of cardiac fatigue or exiiaustion. The 
group of sym[itom9 named angina peclorin are common 
accompaniers of this lesion. Unfortunately, they may 
also occur with fatty degeneration of tbe heart, with 
coronary sclerosis without indurative degeneration, 
with aortic valvular lesions, and aortic aneurism. 
But though this is true, angina pectoris is always sug- 
gestive of coronary sclei'osis, and the latter of indura- 
tive degeneration. If with angina pectoris we find 
evidence of sclerosis of radial or temporal or otiier 
arteries, we may feel quite sure of coronary sclerosis. 

Angina pectoris implies, when it is severe, an 
agonizing pain of oppression in the chest, about tbe 
sternum, accompanied by radiating pains to the left 
breast and shoulder, and into the left arm. The suf- 
ferer's face expresses pain, and even fear. The skin is 
pale, cold, and often clammy. The pulse is small, bard, 
and quick. The heart-beats are rapid, feeble, and often 
irregular. More rarely tliey are diffuse and vigorous, 
though the pulse is weak or irregular. Respiration is 



oppressed, irregular, sighing niid unaatisff ing, but not 
dyspnojic. Deatli from benrt-fai litre may occnr in the 
midst of such an attack. UausiUy the onset is not 
sudden, but, from a feeling of discomfort during two or 
three hours, an agonizing pain develops. It may last a 
few moments or for hours. When it subsides, vomiting 
not nnfi'eqneiitly occurs. When the pain is gone, as a 
rule, great prostration remains. The pulse gradually 
grows full and slow, and often is irregular and excited 
by sligiit physical or mental exertion. The attacks 
may recur frequently, — at least, every day or two, — or 
at long intervals of months or years, or not at all. They 
may be of all grades of severity, from slight, almost 
momentary, attacks of heart anguish to those of intense 
severity. 

It is evident, however, that during life a positive 
diagnosis of indurative degeneration is imiiossible, for 
neither the symptoms of cardiac fatigue nor angina 
pectoris are patliognomonic of it. If nngina pectoris 
and arterial sclerosis co-exist, we may conclude that the 
former is due to coronary sclerosis, and we know that 
this may lead to indurative degeneration. In rare cases 
angina pectoris occurs when no lesion of the circulatory 
apparatus is demonstrable. 

Treatment. — Treatment must be symptomatic. If 
there is cardiac fatigue or exhaustion, it must be treated 
as in other diseases. (See page 222.) Angina pectoris 
may be relieved by morphine, or chloroform, or ether; 
but these drugs must he used with great caution, as they 
are liable to produce functional derangements of the 
nervous system. The nitrites are equally efflcaciouB in 
certain cases, especially in those in which there is an 
arterial spasm. Amy! nitrite may be given by inhala- 
tion with wonderfully prompt effects. The cold, gray 



Indurative Degeneration, 229 

skin of the face soon grows flushed and warm, the head 
feels full, and the agonizing breast-pain lessens. Nitro- 
glycerin is equally beneficial in the same cases; but little 
less promptly so. It may be given ii> doses of 1 or 2 
drops of a 1-per-cent. solution, and nia}^ be repeated 
every three or four hours. The nitrite of soda may also 
be used, in doses of 0.06 to 0.12 gramme (1 to 2 grains) 
of the pure drug, or 0.3 to 0.45 gramme (5 to 8 grains) 
of the preparation usuall}- dispensed. 

While the patient is cold he should be made warm 
with hot flasks and his skin chafed. To avoid returns 
of the attacks, the patient should eschew excitement or 
undue bodil}- exertion, — should in no way-produce high 
arterial tension by arterial contraction, as may be done 
by constipation or indigestion. 

Such hygiene as will promote good nutrition, active 
tissue-oxidation, and healthful muscular vigor will help 
to prevent these attacks when a degenerating or en- 
feebled heart causes them. 



CHAPTER XXV. 

Myocarditis. 

Anatomy, — Indurative degeneration has been by 
many regarded as of inflammatory origin. But inflam- 
mation in the lieart-muscle is due to extension from 
neighboring tissue or to septic infection. It commonly 
results from a peri- or endo- carditis which deeply in- 
volves the heai't-wall. Inflammation may produce thick- 
ening of these thin tissues and destruction of the 
superficial muscular fibres by causing their atrophy or 
degeneration when they are separated by round-cells, 
which ultimately are transformed into fibrous tissue. 
In these ways an indurated area or soar may be pro- 
duced which will resemble indurative degeneration. 

Purulent myocarditis is produced by septic emboli. 
Ulcerative endocarditis and pyaemia are oftenest the 
cause of them. They always produce abscesses. This 
form of myocarditis is rare. The abscesses are usually 
small. There may be several of them, or only one. 

Symptoms, — There are no distinguishing symptoms. 
Myocarditis, which grows out of peri- or endo- carditis, 
produces no other symptoms than those of the primary 
disease. The scars which may result from it will pro- 
duce no symptoms, or they may be accompanied by the 
various ones associated with indurative degeneration. 
Purulent myocarditis can rarely be diagnosed. 

Treatment. — The treatment of myocarditis does not 
differ from endo- and peri- carditis in the first group of 
eases or from pyaemia in the other. 
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CHAPTER XXVI. 

Endocabditis. 

Anatomy. — Inflammation of the lining of tUe heart ia 
a common cardiac afl'eclion, Anj- part of the inteiioi' 
of the heart may he inflamed, but commonly only the 
vftives or their immedinte neighborhood is involved. 
Acute endocardilis is iilmost invariably limited to those 
portions of the valves which uhafe against each other. 
Al'ter birth it mrely alfects the right side of the heart, 
though it commonly does before. 

When acutely inflamed the point of attack is at first 
reddened. The subendotheliul tissnes are soon infil- 
trated with serum and ronnd-cells. If the valves are 
affected, they are thus thiclfeiied. The endothelial cells 
looseu, and are detached.^ The raw surface ia now 
coated with a thin, opiique film, which may grow, by 
deposition of fibrin, into a wart-like protuberance as 
large as a pin-head, or even a Iwan. These protuber- 
ances are grayish, or yellowish, or reddisli yellow in 
color. They are often brittle; break, and form emboli. 

Two forms of acute endocarditis exist : The first is 
known as septic, malignant, or nlceraliiie ; the second as 
non-malignant, simple, or verrucose. Tlie former is due 
to septic infection. Micro-organisms abound in the 
lesions, and produce, when carried elsewhere in emboli, 
septic infection of distant organs. Septic endocarditis 
ia 80 uniformly characterized hy loss of substance in the 
(231) 
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valves tUftt it is often iiiuned ulcerative. Similar loss of 

substance may oct;(ir, but seldom does, in simple endo- 
oni'ditia. In ulcerative endocaiilitis, if tlie valvular 
vegetntious are d*;tacbed,R losa orsiibsiaiice,witb ragged 
and si) A r ply -cut edges, is laid bare. This ulcerating 
destruction of tbe tissues may extend deeply, aud may 
even penetrate a valve. Oftener, wliera Ibe valve is thus 
tbinncd tbe eudotbelinm upon its opposite surface be- 
comes distended and protrudes. Slowly, it will be 
stretched out into a sac, wttli a uarrow neck at tiie 
point of ulceration. Sucb a sac is known as a valvular 
aneurism. It may contain fluid blood or a thrombus. 
An aneurism may rupture, or even a tJiin valve that is 
not aneurismal may. 

In simple endocarditis tbere is oftenest built up on 
the abraded valvular surface a vegetation, the base of 
which is composed of round or gran u hit ion cells aud the 
upper part of fibrin. Under the microscope the upper- 
most cells in these vegetations are degenerated and 
granular. In the deepest Inyers of fibrin a few atrophied 
nuclei may still be seen, which have been set free from 
cells that have disintegrated. 

Chronic inflammation may begin as sncb or grow 
out of acute inflammation. It is characterized by thick- 
ening of the valves, rougheuing of their surfaces, rigidity, 
contraction and contortion of them, often degeneration 
of their deeper tissue, and even calciflcation. The valves 
may become partly adherent to one nuotlier, or to neigh- 
boring parts of the endocardium. The iibrillfe aud mus- 
cular papillie may be involved, both in acute and chronic 
changes. They may be broken, or shortened, or con- 
torted, and thus, also, interfere with tlie function of the 
valves. If chronic endocarditis arise by extension of 
endarteritis, the base of tlie aortic valves may be chiefly 
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iuvolveiL insteftii of tlic edges, or tiie nppcr iiiBtoadof tiie 
lower siirfii(;e. Wlicu tlie iufinmiiiiitiou spreuds from t!ie 
mitral to tlie nortiu viilvea, or vice verm, tlie base is 
also espticially njit to be sitfected. 

IilBtcftd of lapsing into cliroiiic iDllammation or 
leaving a clii-uuic valvular lesion, acute endocnrJitia may 
iimlergo perfect resolution. Tliia is rare, however. 
These various changes in tlic valvps modily their fnnc- 
tioD. Their swelling causes rigidity. Chronic thiokeii- 
iuga and caleiii cation a make them still more rigid. Vur- 
nicosities or chronic roughness will pi-eveiit perfect 
coaptation of tlie edges of the valves Ciintractiou of 
them will prevent a perfect clo-sure of the orifite, which 
they should guard. Their roughness, their slow move- 
ment, and other changes will cause uiiusnal eddies and 
currents in tiie blood-stream, wliich produce the modlHed 
heart^ounds that are recognized as murmurs. 

The imiierfi^ct opening or closing of a cardiac orifice 



will produce otlier changes in the heart 
n. We can best describe these litter. (See 



by the valv 
and circiilatit 
page 240). 

Emboli originating in the heart may cause ahacesses, 
if tliey are septic; or infarcts, or dropsy, or local 
Miwmia, if tliey are aseptic. 

GauaeA. — ^It has been jiroven that septic endocardiiis 
ofteuest arises as a complication of puerperal fever or 
of some other form of sepsis. As the point of infec- 
tion cannot always be discovered, some cases ai'e 
described ns idiopathic or primary. Several different 
forms of micro-orgunit^ma Lave been found in tlie car- 
diac lesions. It seems qnite well eatablislied that tlie 
disease has not a single specific microbic cause. Old 
valvular and cardiac lesions are esiMcially the locus of 
septic endocarditis. After puerperal fever, septic endo- 
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CBi'ditis ofteiiest 00111 pi i cut es ni'ticuUr rlieumatism, infed 
tiouB exaDtlieiiiata, (li|ilLl.lR'rlu, typhoid, periostitis, a 
osteon) 3 eiitis, 

Simple cmlodarditia is rarely, if ever, a primary affec- 
tion- It usually coiuplicatea articular rbeuraatisRi. It 
Is associated botli with the mildest and the severest 
eases and with subacute and acute. It ia said to occur 
oftenest in those cases in wlilch many joints are simul- 
taneously involved, Gouori-htEal and other rheumatoid 
affections are mi'cly aceonipauied by endocarditis. 
Cliorea ia very frequently associated witli it. Tlie 
exanthemata, protracted fevers, nephritis, pleurisy, 
pneumonia, plithisis puimoiunn, and many other dis- 
eases may be complicated by it. The tubercle biieillus 
lias been found in endocardial vegetations which devel- 
oped in a consumptive. Oftenest the valves become 
irregularly slightly thickened and roughened in phthisis, 
but not eufflciently modified to cause cardiac symptoms. 

Chronic endocarditis frequently grows out of acute 
attacks, but in many cases its origin is inaidions. Senile 
changes which produce sclerosis in the blood-vessels 
lead to chronic valvular and endocardial thickenings and 
induration. Severe and unusual muscular strain also 
dis^Ktses to the disease, as military surgeons have demon- 
strated among recruits. It often follows nephritis, 
diabetes, gout, syphilis, chronic lead and alcohol poison- 
ing. Certain irritants in the blood undoulitedly produce 
it in these affections. 

Symptoms. — It is impossible to describe a group of 
symptoms which characterize all cases of acute septic 
endocarditis, for no two are precisely alike. Many 
caaea cannot be diagnosed, and many more not without 
weeks of observation and study. The course of the 
tempei'ature and many of the symptoms commonly 
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resemble either typlioid or intei'inittent fever. But the 
cnrdinc disease ia often unnoticed iu the course of a 
primarj' affection, such aa puerperal fevei' or some other 
septicKmia. Those eases whiclt moat resemble tj'phoici 
have a fever of a continuous type. The patients are 
iipathetic. The tongue is dry and brown ; the pulse is 
quick, soft, and dicrotic; tlie abdomen tympanitic, and 
sometimes roseola S])ots can be found on it. Other 
oases not only resemble intermittent fever in the course 
of their temperature, but, as in them, tlie spleen en- 
larges; a chill, fever, and sweat recur witli uniformity 
each day, or each second or third day. If ihe disease 
runs a long course the fever gradually becomes more 
continuous and less intermittent, or less regularly so. 
In both groups of cases there may be physical signs of 
a cardiac disease, or they may be entirely wanting. The 
occurrence of embolism is most su<rgestive of a cardiac 
lesion. Emboli may cause hremorrliagic infarcts, or 
cedema, paralysis, or often abscesses. If they are very 
minute, and especially if tlie}- are in internal organs, 
tliey may not mauifest themselves. Embolism of the 
skin and retina can be observed mure readily. If the 
physical signs of a valvular lesion gradually develop, a 
diagnosis may be made with some positiveness. A 
gradual, but progressive, loss of flesh and strength takes 
place. Ueath is almost incvitnble. 

Acule nov-Tnalignant enducarditia can usually be 
diagnosed with certainty. If tbe lesion is not upon tlie 
valves, or if it does not interfere with their action, a 
diagnosis is impossible. Reliance must be placed en- 
tirely upon tlie physical signs, for subjective symptoms 
may be wanting or indefinite. In rheumatism and 
chorea the heart should be frequently examined, as 
valvular lesions may otherwise be overlooked. The 
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temperature may be raised or remain unchanged wlien 
the heart is involved. Sometimes oppression is simul- 
taneously felt in the cardiac region ; more rarely, pain 
and tenderness are there. Palpitation or irregularity 
of the heart first attracts attention to other cases. Syn- 
cope and d^^spnoea are rare; if they occur, they Are 
usually due to heart-clot or embolism. Oftener no sub- 
jective symptom suggests a cardiac lesion, but it is 
discovered by the development of physical signs. Em- 
bolism and its effects will often make positive a diagnosis 
that otherwise is probable. 

If in the course of a disease that is likely to be com- 
plicated by endocarditis murmurs arise, we are justified 
in suspecting its existence and often in afldrming it.. If 
diastolic murmurs develop under these circumstances, 
we are assured that endocarditis has produced the con- 
ditions which give rise to the nuinnur; but, unfortu- 
natel}^ diastolic murmurs are not the commonest. 
Systolic murmurs may develop in fevers or when there 
is anaemia, even though no endocarditis exists. Though, 
as a rule, endocarditis is the cause of S3'stolic murmurs 
which accompan}' acute articular rheumatism, I am sure 
that in several cases I have heard a mitral systoiic 
murmur which was not due t5 this cause. In these 
cases the murmurs disappeared entirely' when the pa- 
tient regained strength and his blood its richness. If, 
however, such mnrmurs persist, and if, subsequently, 
changes in the size and shape of the heart develop, 
which are usual when the valves are permanently modi- 
fied, we may make a- positive diagnosis. If embolism 
occur, a diagnosis can be made with greater certainty. 

While it is iini)ossible always to make a diagnosis 
of acute endocarditis when it exi^^ts, and especially'' of 
the malignant form of the disease, a diagnosis is usually 
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possible. The sjmptoms ol'inoat vnUu.' iire those which 
n physical examination demonstrate or which arise from 
einbolisni, and the co-exiatence of one of the diseases 
thiit are commonly regarded as causative. The physical 
signs which make it possible to determine which valve 
is chiefly affected are tlie aame that enable us to make 
the same determination in chronic vnlvnlar disease. 
(See pages 243 to 260.) 

2'reatment. — The treatment of ulcerative endocarditis 
uiiiet be directed to the conserviition of strength. Gen- 
eral nutrition must l>e ninintained by administering 
food as it would be to those suffering from continued, 
intermittent, or septie fever. Milk, gruels, broths, and 
eggs shonid constitute the regimen. If tiie stomneli is 
not retentive, or if its digestive powers are impaired, 
food is best given freqnently, in small amounts, but to 
others it mtty be given moi'e generously and less fre- 
qnently. 

Cardiac exlianstion ftn(] Fnilure are commonly the 
immediate cause of deatli. As the heart grows feeble, 
it must be spurred to gi-eater efforts by digitalis, stro- ' 

phantbns, convallaria, and similar drugs. When it is I 

extremely feeble, diffusible stimulants, such as ammo- 
nium carbouate and camphor, must be relied upon. X 
great number of antiseptics Imve been a<1miniatered in 
these eases, but unavailingly. 

As non-malignanl endocarditis is a secondary affec- 
tion, treatment must be addressed to the primary disease. 

In the onset of the endocardial inltanimation an ice- 
bag may be constantly applied to tlie prtecoi-dia, or, 
instead, blisters, followed by fomentationw, may be used. 
They will act as they do when serous sacs are inflamed. 
The mild chloride of mei-cnry is used as in pleurisy t 
pericarditis, with the hope that it will modify the exu- 
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date and prevent its organization. In subacute and 
non-chronic cases the iodide of soda or potash is used. 
Digitalis or analogous remedies must be employed if the 
heart is unduly weak, irregular, or fast. During conva- 
lescence they can be gradually omitted, and bitter tonics 
and iron can be advimtageously used to restore the 
heart-muscle to a greater degree of nutritial vigor. In 
these cases, too, nourishment must be carefully admin- 
istered, so as to maintain strength. 

Prognosis. — In malignant endocarditis the prognosis 
is unfavorable ; in non-malignant cases it must be 
guarded, for, almost without exception, a chronic val- 
vular lesion is produced. If this does not interfere so 
greatly with the function of the valves that the heart 
fails by hypertrophy to compensate for it, life may not 
be shortened. In such cases there is a physiological, 
though not an anatomical, recover^'. But, in many 
cases, either the lesion is too great to be compensated 
for or the general vigor of the individual is not sufficient 
to make hypertrophy possible. 




Chronic Talvular Disease. 

Nature and Anatomy. — Aratomical deformity of a 
cardiac vitlve may exist without disturbing its function. 
For example, a scnr upon a valve may muke it abnormal, 
but it may still open and close perfectly Ibe orifice it 
guards. No cardiac disease ia produced by such a 
lesion. If a valve ia so displaced or deformed tliat it 
narrows tbe orifice it should protect, or leaves it con- 
stantly open, its function is not performed, and a more 
or less extensive change in the heart, and usually in 
other organs, will be produced. 

The valves may be unusually thickened and rough- 
ened by inllanimation,hy degenei'atioti and calcification, 
or, infrequently, hy new growths. They nrny be con- 
torted by scars; thej' may be adherent to one another, 
or to the adjoining wall of the heart | they may be torn ; 
tbey may he perforated hy an ulcer or ruptured aneu- 
rism. Their functional activity may be interfered with 
by rupture, conti'action, or degeneration of the muscular 
pnptlise or chordfe tendinte. A valvular orifice may be 
dilated and the valves made incompetent though they 
are not diseased. Some of these lesions maj' be devel- 
oped congenitally,— either from imperfect development 
of the fcBtu!^, or from inflammation or other less frequent 
and imperfectly understood cnusea. When lesions are 
congenital they are usually upon the right side of the 
heart. In adults they are commonly due to endocar- 
ditis; degenerative changes, such as produce arterial 
atheroma, also produce some of them. A valve is rarely 
roptnred from strain alone. But usually, as in a case 
(239) 



\ 



240 Diseanen nf the Endocardium. 

thftt recently cnnie under uiy own obsevvntion, a severe 
botlily sti-aiii imtreasea tiie urterial bl ood -press iii-e, and 
causes n rent in the edge oF, for example, an aortic valve 
that has lieen sliglitly weakened by degenerutioii — wliicli 
may be extensive — in tlie aorta. Occasionally, when the 
cardiac cavities dilate, the orifices are also stretched, so 
thnt valvular incompetency results. Tumors are very 
rare within the heart. Sometimes foreign bodies, espe- 
cially cardiac thrombi, entnngled in the chordie tendinie 
and protrnding through a cardiac orifice, will produce 
symptoms that precisely simulate a valvular lesion. 

Symptimis. — The general symptoms which accompany 
a chronic valvular lesion ai-e dne to cardiac weakness, 
and are the same as those accompanying cardiac weak- 
ness from other causes. If the heart, by hypertrophy, 
can compensate for the stenosis or insufliciency which a 
chronic valvular lesion may cause, general symptoms 
will not arise. These symptoms are due to a disturb- 
ance of the balance between the arterial and venous 
oircnlstions. The arteries are imperfectly filled ; the 
blood within flows slowly, nnder diminished pressure. 
The veins are overfilled, Imt in them, too, the blood- 
stream is slow ; the pnlse, therefore, feels soft, and is 
small or of medium size. The heart is quick when com- 
pensation is not perfect, and often becomes irregular 
and tumultuous. Physical exertion, mental excitement, 
or difl3cult digestion will frequently hasten the heart's 
action to a distressing degree. Stenosis causes this 
imperfect vascular balance by making the artei'ial stream 
slow, by filling the arteries slowly and imperfectly, and, 
consequently, making pressure within them low. Be- 
liind the point of stenosis the pressure is increased and 
the veins are overfilled. Insufliciency produces the 
same results, because of the regurgitation, wliich also 
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cniiseB overfilling aiid iuorensed tension in the veLiia, and 
iinperfect SUiag and low tension in the arteries. 

The imjierfect vasculuv balance leads to passive 
engorgement of Various organs. The hmgs and bronchi 
are coiumonly thus iiffeeted. They may undergo the 
changes wliich are uliiirncleristie of pussive LyperEemia, 
and that are. known as brown induration. Often, when 
congested, the bront-lii beeome iiifliiined, and remain 
persistently so, with varying degrees of severity. Dyap- 
nrea is a. common symptom, and may be due to the 
congestion, to brouchitia, to brown induration, to (edema 
of tlie lung, or to pleural dropsy. 

The liver may lie grt'slly enliirged from venous 
liyperBemifl. It can then be felt as a smooth body with . 
rounded borders. It may be so large that the lower 
ribs will be puslied oiitwnnl. It is usually subject to 
frequent ftnd very marked vnriatious in size. It is ten- 
der, and its distension often cnnses persistent soreness. 
If the byperiemia has lasted long, the liver may gradu- 
ally coiitratt and its surface may grow rough ; it will 
then become haiil. Thus, it ia tmnsformed into the 
condition known Us tlie nutmeg-liver. Often an icteric 
hue can now Ije observed in the patient's skin. 

The kidneys are also liable to somcwhat*simiIar 
changes. By congestion albuminuria may be caused. 
The urine becomes moderately diminislied in quantity. 
Its specific gravity is from 1025 to 1035. It is usually 
turbid, and deei^r colored than natural. The amount 
of albumen present is not great. Hyaline and granular 
casts can be found in the sediment, but are not niimer- 
oua. Blood-cells are also often present in small num- 
bers. In this stage of congestion aeute inSammation 
may occur; if prolonged, congestion lends to contraction 
and cirrhosis. Tlie urine will then increase in amount; 



I 



JNksm* vfthe Mitd^tmrdium, 



S49 

its Bpecifle gravity will fall beluw aorni&l ; Itie albumen 
will be redaced to & trace, uid easts will be rarely 
fbttntl. 

Passive liTpenemia of tbe stomacli ttad intestines 
Ie«d9 to slow digestion, constipation, and, Gnally, often 
to catarrhal inflaromntion. These logons produce cor- 
responding symptoms: indigestion, anorexia, vomiting, 
flataleDcc, and eonstii>fttion may cbiiraclerize one case; 
sour stomach, pj'i'osis, tenderness, or diarrhcea another. 
Anasarca and dropsy of any of the seroas cayities may 
also resnlt from the imperfect balance of the arterial aiid 
venons circuhition. 

All of these lesions and sj'mptoms do not ordinarily 
occur In tbe same case, but they occnr in varying com- 
binations. Oftenest a congestive dyspnoea and genenil 
anasarca are combined. I have si'en cases in which the 
liver was enormously enlarged by congestion while tbe 
hings were almost nnaflected, though respiration yim 
nil com for table, because tbe liver impeded tbe move- 
ments of the diaphrngm. Indigestion also increased tliu 
patient's distress, but there was no anasarc:!. In other 
cases the kidneys may be early in vol veil. 

Bodily tenipemture is not changed in these cases, 
unless fnflaiiim.-ition causes it to rise. A slow and im- 
perfectly maintained eirciilntion leads to slow and imper- 
fect tissue-change. Reparative processes are retarded. 
Perfect nutrition is not maintained. The disturbances 
of tbe pulmonary, gastric, hepatic, and renal functions 
contribute to malnutrition. The muscles grow smal! 
and weiik. The blood becomes impoverished, and, there- 
fore, the face is often sallow or nntemtc. The patient 
feels languid and lauks endurance. IT dya'purea is con- 
siderable, voluntary exercise mny be inhibited. If 
anasarca is extensive, locomotion may be impossible. 
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^^Rt diagnosis must be bused upon tlie locul or cardinc 
eymptomH. Tlie existence of a cardiac murmur, of en- 
targenient of the Leart, and cardiac exhaustioti iire not 
sufficient to malte certain tbe existence of a clirouic 
valvular disease. I hnve seen pericarditis and peri- 
cardial calcification produce these symptoms, wbicli 
gradually developed and lasted for several jears. I 
have known muscular degeneration to c:inse sitnilar 
Hymptoms. It is trne tbat under these circumstances 
tbe mtrrmur is always sj-atolic, and is usnally best beard 
at tbe heart's apex. To establish a diagnosis, we must 
find a cause for a chronic lesion, and we must find, on 
physical exnniiuation, tlie combination of changes which 
are the result of valvular lesions. 

Aortic insufficiency will cause great dilatation of tiie 
left ventricle, aud, if the lesion is chronic, hypertrophy 
also; for the ventricle must hold not only its normal 
quantum of blood, but also what flows back into it 
through the patent valves during diastole. Tlie otlier 
cardiac cavities may not he changed. These lesions 
cause the priecordia to be prominent. The njiex-beat is 
readily seen and felt. It is diffuse. It is to the left of 
tbe nipple, and usually a little lower than is normal. In 
tbe supra^ternjil notch pulsatious can often be seen. 
The carotid pulse is usnally visible, and sometimes a 
capillary pulse can be demonstrated beneath the fiuger- 
uHils by the varying breadth of tbe color-zone with each 
henrt-bent. Pulsation in the retinal arteries can also 
sometimes lie seen. Palpation confirms the diffusion of 
the apex-beat, and demonstrates its powerful lifting 
character. This niuisual forcefulness is due to hyper- 
trophy. In maiiy cases a diastolio fremitus can be felt 
at the base of the heart. Percussion demonstrates the 
cardiac enlargement. The lelt border of dullness will 
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extend to tlie left of the nipple, and sometimes eveu to 
tlie antevioi' ftxillniy line. The area of dallneas usually 
begiuB a little Lighei' tliau natural. Harely, it extends 
a little to the ri<;tit of the ateriiiiiu, iu the second inter- 
costal space ; this is due to dilatation of the aorta. Tlie 
rigiit border of the heart remsius unchanged, except in 
rare cases, wlieu it is found farther to the ri^fht than is 
natural, and :i substernal beating and accentuation of the 
pnlmouary second sound indicate a dilatation aud h3'per- 
trophy of the right ventricle. The cause of these 
changes is usually obscure. It may be due to stretching 
the mitral orifice, nud consequent insufQcieucy of the 
mitifil valves. 

A diastolic murmur chnracterizes aortic insuflieieney. 
It is generally best heard about the centre of the ster- 
num. This is because the murmur is produced not at 
the aortic valves or in tbe aorta, but in the upper part 
of the left ventricle, where the blood from the auricle 
aud the blood flowing back from the aorta commingle 
and produce the eddies wliich cause the murmur. Often 
the second aortic sound is obliterated by the murmur, 
but not always. If some of the aortic leaflets can un- 
fold natural!}' they may produce the second sonnd. In 
other cases a second sound may be transmitted from 
the pulmonary artery. The murmur is usually lieani 
over the pulmonary arteiy, but not so loud and clear as 
farther to the right. At the apex there usually is no 
murmur, and both first and second sounds are normal. 
Occasionally, a diastolic murmur is faiutl}' heai'd there, 
and more rarely a systolic one. The latter is not always 
mgniScant of aortic stenosis. When it exists a satisfac- 
tory explanation of its causation is difficult. It may be 
due to irregular contraction of tlie heai-t-muscles. 

In the carotid a systolic murmur is often heard. It 



I 




Ohronic Vatoutar Diteaae. 316 

is eometimea propftgated from tlie vfilve ; aometimes it 

is duo to irregular vibrations of tUe vessels, which arise 
from tlieir excessive tension ; or, it is of liieniio origin. 
At times the signs of aortic insiifflciency disappear. 
Tliis iiiiij- be due to tlie stretcliiiig of one valvular cur- 
tain so tliat the valvular leakiige is stopped, or vegeta- 
tions may grow so that they can help to close the 
orifice. Occasionally, an insiifflciency is gradually con- 
verted into a stenosis. 

The pulse is usually full and tense. The artery fills 
and empties quickly. This is best demonstrated by a 
Bphygmographic tracing in wliich the ascending and de- 
scending lines of the pnlse-wave fonn an acute angle. 
The rapid emptying of tlie artery is due to the fact that 
it both empties forwai-d into the capillaries and baok- 
■ward into the ventricle. On the descending line the 
diastolic notcli is usually sh&llow, and approaches the 
respiratory line. In the carotid systolic thi'illa can 
sometimes be felt. 

If there is stenosis of the aortic orifice the blood 
within the ventricle is under unusual pressure. This 
causes a slight or moderate stretching, or dilating of 
the vuntriide. But to force the blood tlirough the 
narrow opening the heart must work hard, and there- 
fore hypertropliios. The aorta fills slowly. The auri- 
cles and right ventricle may remain nnuhanged. The 
enlargement of tile left never attains the great size that 
it does when there is aortic insufficiency, as it is not 
dil.ited by an unusual quantity of blood. 

The praecordia is prominent in chests that are plastic. 
The ai>ex-beat is usually visible, and is generally strong 
and lifting when felt; but, in some cases, it is nnnsually 
weak, and can scarcely be perceived. This is, at least in 
part, due to the absence of reooil, as the aorta is slowly 
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filled, and, therefore, straightened less than is normal. 
The apex is depressed and displaced to the left. Palpa- 
tion often reveals a thrill in the second intercostal space 
adjacent to the sternum. By percussion the area of car- 
diac dullness is found to be moderately increased to the 
left, and rarely to the right. Auscultation demonstrates 
a systolic murmur which is loudest in the second right 
intercostal space, adjacent to the sternum. Usually, it 
can be heard elsewhere, over the heart, and may even 
obscure the other heart-sounds. It is occasionally heard 
extensively over the chest and in the back. It can be 
traced along the aorta, and heard almost always in the 
carotids. Usually, the second heart-sound is obscured 
over the aorta and carotids, and often over the pul- 
monary artery. Generally, it can be heard at the apex. 
Except over the aorta the normal cardiac sounds may be 
heard, but oftenest the murmur is transmitted somewhat 
to all parts of the heart. 

The pulse is often slow and, as compared with the 
apex-beat, is retarded. The pulse is characteristicall}' 
hard nnd sum 11. The artery fills and jempties SI0WI3'. 
This latter fact is best demonstrated by a sphygmogram, 
in which the lines are seen to ascend and descend grad- 
ually and to form a round-topped wave. 

When the mitral valves are affected, changes take 
place in the heart much more extensively than when 
the aortic valves are the locus of disease. If the mitral 
valves are insufficient, blood will fiow into the left 
auricle, as usual, by the pulmonary veins, and in the 
usual amount, but it will also flow in from the left ven- 
tricle. Necessarily the auricle must dilate, in order to 
hold this abnormal quantity of blood. Moreover, as 
the left auricle contains an unusual amount of blood, 
the ventricle also must dilate to hold it when it is expelled 



rroni tbc nuvicle. Tlie ovet'Blliiig iiuil stretcliiiig of tUe 
auricle iiicrenaes the blood-pressure witliin it, and also 
iu tbe pulmonary veins. If t.lie initnil lenkiige is con- 
aidernbl(!,eoiigcstioii of the pulmonary capiilni'ies results, 
and iacreaseil blooci-pressnrc is traiiBmiUed tlirougli 
them into the pulmimary artery. A heightened blood- 
pressure in the pnlmoiiary nrtery lends to slight or 
moderate dilatation of the right ventricle, nnd oltea to 
very considerable liypeitropliy of it. The leakage at 
the mitral orifice must be compensated by riglit ven- 
tricular hypertrophy, for the weak walls of tlie nuricle 
are capable of very little hypertrophy, and certainly not 
of enough to compensate for the results of the nsaal 
mitml lesions. Very moderate hypertrophy of the left 
ventride is produced by the necessity of propelling a 
somewliat larger amount of blood than is normal. 

From these anatomical clianges one can reason to 
most of the physical signs thnt are characteristic of tbe 
lesion. The prfecordia is usually prominent. The apex- 
beat may be normally located, but generally is immedi- 
ately beneath tbe left nipple or to the left of it. The 
lieal is diffuse. The end of tlie sternum is often I'aiaed 
at each systole. This is significaut of hypertrophy of 
the right ventricle. In tlie epigastric region throbbing 
is almost uniformly visible. Occasionally, it can be seen 
to the right of the lower part of the stennim. This 
generally happens when the right ventricle is much 
dilated. Rarely, a systolic impulse has been seen over 
the pulmonary artery. It ocours when that vessel ia 
distended and lies against the chest-wall. Over the 
pulmonary vessel a sharp impulse can sometimes be felt, 
which is synchronons with tiie closure of the pulmonary 
semilunars. At the apex a systolic thrill is of frequent 
occurence. Occasionally, it can be felt only when the 
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patient leans forward or to tlje left, or after linvried 
movements have been made. The area of cardiac dull- 
ness is broader tlian normnl. It is often extended to 
the left, but always noticeably and sometimes greatly to 
the riglit. It iftiially extends to the right of the right 
sternal border. 

Auacnltation reveals a systolic munnur which is 
loudest at the apex. It can sometimes be heard nil over 
the heart. In the iiire cases in which the appendix of 
the left auricle is distended and wrapped aronnd the 
base of the pnlmonnry vessel, it may be heard loudest 
over that vessel ; that is, in the second left intercostal 
space. It can usually be traced to the left of the apex, 
into the axillary region, and sometimes to the back. It 
least frequently plainly heard over the aorta ; that is, 
in the right second intercostal space. A systolic sound 

also often audible, and is synchronous with the 
murmur. It may be transmitted from the triunspids or 
produced by the ventrienlar contractions. Over the 
pulmonary vessel an accentuated or sharply clicking 
sound is produced by increased pressure in the pulmo- 
nary vessels and by hypertrophy of tlie right ventricle. 
The radial pulse is not cliaracteristic, but is esjrecially 
apt to be irregular if there is imperfect comj^ensation, 
The sphygmograra is not peculiar, though it aaually 
demonstrates a low arterial pressure. 

Mitral insufficiency occurs more frequently tlian any 
Other chronic valvular lesion. It is very often com- 
bined with mitral stenosis, the physical sigus of which 
are wanting. Compensation may be quite perfect, but 
rarely is as perfect as it may be when tlie aortic valvi 
are affected. Recoveries have been reported. I have 
myself observed cases in which mitral systolic murmurs 
and dilatation of the right heart completely disappeared I 
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that had originated in an attack of acute articular 
rhenraatism. Bnt the putients li.id become ^nffimio 
during their rheumatic attack, and I did not feel confi- 
dent that the Dinrmiir was the itbuU of a valvular 
lesion, for in anaemia and fever dilatation of the right 
ventricle and systolic apical murmurs may exist. A. 
diagnosis of a niitval lesion is sometimes dilUcult. An 
accentuation of the second pulmonary sound is confirma- 
tory of a valvular lesion, lis is also a wide distribution 
of the murmur, especially to the left of the heart. 

If there is uncomplicated stenosis of Ike mitral 
voices, less extensive changes are usually wrought than 
by insufficiency, Beeaiiae of tlie obstruction to the 
outflowing current from the left auricle, blood-pressure 
within it is increased. This dilates the atiricle some'- 
wbat. The increased pressure is, however, transmitted 
through the pulmounry vessels to tlie right ventricle, 
which also dilates, and, in order to compensate for the 
mitral obstruction, hypertrophies. The left ventricle 
does not hypertrophy, and may even diminish in size, 
becnuae the blood within it is. under low pressure, and 
may even be diminished in amount, bee it use of the mitral 
obstruction. 

The prfecordia is usually prominent in those whose 
ribs and cartilages are pliable. Dilatntiou and hyper- 
trophy of the ri^ht ventricle, as in mitral insiiffleiency, 
produce a diifuse cardiac impulse, which is visible be- 
neath the sternum or lifting it, aud sometimes in the 
intercostal spaces to the right of it. The apex-beat is 
seen to the left of the left nipple when the right ven- 
tricle is much enlarged. 

A fremitus, or thrill, can often be felt at the apex. 
It is presystolic, or, i-arely, diastolic. It is usually con- 
fined to the apes. Olten it is best, or only, felt with the 



])atieiit reclining upon bis left side or leiiiiing forward, 
or when pLjsical exertion or meiiUil excitemeiit quickens 
nnd mnkes forceful tiie Leai't's move intents. A diastolic 
impulse may be felt ovei the pidmoniiry artery, in tbe 
second left intercostal space, as iu mitml insufficieDcy. 
Percussion will demonstrate a right-sided enlargement 
of the heart. The shape of tlie area of dnllness is sim- 
ilar to tliat in mitral insufficiency. Murmurs may be 
wanting, but usually a presyatolic, or, i-arely, a diastolic, 
one is heard at the apex. The murmur is often heard 
less plainly at tbe end of the sternum, and is least likely 
to be heard over tbe aorta. The heart-aouuds over the 
aorta aie often feeble. The second sound over the pul- 
monary is accentuated. At the apex the first sound is 
clearly heard, the second is sometimes absent. Rarely, 
a re-duplicated diastolic sound is heard over the aorta 
and pulmonary artery. This is due to tlie low blood- 
tension in the former and high tension in tbe latter, 
which causes the valves in the two vessels to close at 
different times. Systolic murmurs may tw heard over 
the carotids and subclavinn. The pulse is usually small 
and soft; it may be irregular, and often is fast. 

A mitral stenosis is rare, except as it is combined 
witb insufficiency. It may gradually develop out of the 
latter by the growth of verrucosities or by hardening of 
the valves. The prognosis is less favorable than iu 
mitral insufficiency. 

Pulmonary insufficiency and stenosis repeat upon 
the right side of the heart what aortic insufficiency and 
stenosis cause on the left. As these lesions are oftenest 
congenital, prsecovdial prominence is usually jiroduced 
in the infant's pliable tboracic wnll. The impulse is 
seen and felt to be diffuse, and especially is it demon- 
Btrable at the end of the stei-num. Thrills are often 
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felt. If there is iiisiilHciency, tliey will tie diastulic, aud 
will be Telt best, or escluaively , in the second left inter- 
costal s|>ace. If lliere is stenosis, thej will be systolic, 
niid felt best in tlie siime place, but may be ditTused over 
tlie entire beitrt. Percussion demonstratea a right-sided 
eiilfti-genient of the lieart. Auseiilttition reveals miir- 
miirs, which ai-e best liei[rd over the pnloionary artery, 
lint may be transmitted toward the end of tlie sternum. 
If there is insnfllcieiicy, the raurinnr is rarely heard at 
the apex, but may be if there is stenosis. The diastolic 
Bonnd may be absent over the pulmonary artery or 
feeble; at the other valvular orifices the sounds may be 
normal. If tliere is insufficiency, a systolic, .is well as 
diastolic, murniiir is sometimes heard in the second left 
intercostal ai)ace, .which is due to irregular vascular 
vibrations, becAU5<e of excessive tension, not necessarily 
to a complicating stenosis. Unfortunately, accidental 
murmurs often simulate pulmonary stenosis. They do 
not generally produce a fremitus, and are less likely to 
be accompanied by any considerable change in the right 
ventricle. Stenosis usually causes cyanosis. 

Lesions of the tricuspid valves are rare, and when 
they occur are usually congenital, though they may be 
secondary to mitral lesions. Stenosis is so i-are that it 
is of no clinical importance. Its symptoms can be 
theoretically constructed with ease. Tricuspid inmffi- 
oienci/ is not uncommonly due to dilatation of the right 
auric uto- ventricular orifice, though the valves remain 
normal. This is likely to occur when tlic right ventricle 
dilates greatly. Cardiac dullness is increased to the 
right in this case. A systolic murmur is heard over the 
tricuspids. I have observed a. case in which this mur- 
mur was so loud that it obscured nil other cardiac 
sounds, although it was produced by relative insuffi- 
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ciencj'. It disap|>ear&t under treiitment, and tlie primnry 
mitral lesioD was revealed. Systolic sounds may 1»e 
heard over the jugular and cervical veiDs, aiid, if tlie 
venous valves are insufficient, murmurs may be beard. 
A venous pulse is espeoinlly chnmcteristic of tricuspid 
insufflciency. It may be seen and felt. It is ofteuest 
detected in the jugular veins aud liver ; less frequently, 
in the legs and other distant vessels. The pulsations 
are not evident, even though there is tricuspid insuffi- 
ciency, unless tlie venous valves are incompetent from 
dilatation of the vessels. The venous pulse is due to 
stasis in the vessels and the transmission of the pulse 
from the heart. Rarely, l)oth the auricular and ventric- 
ular contractions produce a pulse, but usually it is the 
latter only that does. When the tricuspids are insuffi- 
cient the right auricle is distended with blood, dilates, 
and hypertrophies; the right ventricle dilates a little. 
The increased tension in the auricle is transmitted to 
the vensB cavie and veins. The jngiilar pulse can often 
be felt, as well as seen. It can be best disttngaished 
from a pulsation of the underlying artery by compress- 
ing the vein in the middle, when it will collapse below 
the point of compression if there is not a true venous 
pulse; if there is, it will continue to be seen and felt. 
A venous pulse is very rarely produced when there is 
hypertrophy of the right ventricle and no tricuspid 
insufficiency. Hepatic pulsation is liest demonstrated 
by placing the hands over the liver, in front and behind, 
when they can be felt to separate with each impulse of 
the heart. The liver often becomes enormously dis- 
tended by this passive congestion. There is low press- 
ure in the pulmonary artery. This tends to diminish or 
prevent pulmonary congestion and consequent dyspncen ; 
therefore, the liver may be enormously enlarged when 
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theie ia relative trieiiapid insiifficieacj and a primary' 
Tuitrttl lesion, tliough tbere is very little dyspntea, 

A combination of valvular lesiouB occurs very often. 
They frequently basteii ctirdiac failure and rarely 8o 
counteract one another as to retard it. Stenosis and in- 
sufSciency may co-esist at tlie same valve, or two valves 
inny be simultaneously involved, Cuiiibiued lesions 
may be said to be the rule, but are least likely to 
occur when the arterial orifices are involved. Though 
combined legions are so common, tiiey usually cannot be 
diagnosed during life, for one or the other will so far 
predominate that tlie cliiiicui picture will be of a simple 
lesion. Sometimes the symptoms of a secondary lesion 
in a combiuutioii will supplant the primary. As, for 
instance, in the following cases : In the first the heart 
beat tiimultuously. There was a loud systolic murmur 
plainly audible at Ibe end of the sternum and along its 
right border. It could be heard feebly elsewhere. No 
other murmur was audible. Tlie heart was considerably 
enlarged.to the right, but not to the left. A diagnosis 
was made of tricuspid insufficiency, probably due to 
dilatation of the right ventricle, wliich, in turn, was 
caused by a mitral lesion and probably by stenosis. Two 
days later, when the heart liml been slowed and some- 
what contnicted by digitalis, the innrmnr lirst lienrd was 
gone, but at the apex a low presystolic murmur was au- 
dible. In another case, when the fii-st examination was 
made, tlie iieart was beating regulnrly, but rapidly. A 
loud diastolic aortic murmur was heai-d, and a low sys- 
tolic one was suspected, but not plainly audible. Some 
days later, when the beart was beiiting slowly, the dias- 
tolic murmur was almost gone, but the systolie one wos 
plain. In this case there was evidently a combined in- 
suflllcieuey and stenosis at the aortic orifice, and the 
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inuimurs were <;liniige(1 in cliariictei- by tlie rapidity of 
the blood-streiim, Siiuli n L-uinliiimtioii fts this last may 
retard tlie heart's dilatntioii mid innsciilar weakness ; for 
llje stenosis will prevent ti reflux uf so large a qunntlLy 
of btood into tbe ventricle dnriiig diastole as luiglit 
otherwise t;ike place, and so retanis or pi-eveiits great 
ventriciiliir dilatation. During systole the effect of tlie 
insnfUciency is lessened by the stenosis. Ocoasioually, 
the character of the murmurs at diffei-ent orifices may 
enable one to diagnose combined lesions, or if botb a 
systolic and diastolic murmni- exist we can generally 
conclude that there is a combination of lesions. An ex- 
ception to this general statement must be made, since 
systolic uiiirmiirs may be produced by irregular vascular 
vibrations and may be accidental. 

Prognosis. — In general, it may be said that clironic 
valve-lesions are nnfavorable to long life. If compensa- 
tion is good, life will not be shortened. Sudden death 
does not often result from tiieni. Simple aortic lesions 
are least likely to precipitate tlic symptoms uf heart 
fatigue or exhaustion. If, because of one's social po- 
sition or occupation, it is possible to nvoiil all exhaust- 
ing exertion and still to so live as to preserve general 
health and vigor, Die chances of a long life are good. 
Unfavorable symptoms are: dyspnoea, palpitation, in- 
creasing dilatation of the heart, weakness of the ajwx- 
lieat, oedema, bronchitis, or other intercurrent disease. 
Even when cedema is considerable, and arytliinia ami 
'feeble pulsation characterize the heart's action, it is 
often possible, by persevering treatment, to remove these 
symptoms, and by a careful regulation of habits of lift- 
to maintain for years sufflcient caitliac strength. 

Treatment. — We cannot motlify the v.ilvular lecion 
by medicinal ti-eatment, but, >iy strengthening the heart 
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and by removLijg nil iiupedimmitB to the circulation, com- 
pensation luivy be established, PUyBical fiitigue must 
be avoided, and in cases in which compensation is lack- 
ing any exertion must be avoided. There iite many pa- 
tients who do not exhibit signs of weak heart except 
after sudden or violent exertion. Snch individuals 
must be especially careful not to overdo. Indigestion 
and constipation impede the circulation and help to 
fatigne the heart. They mast be corrected or prevented. 
Changes of climate and habits of life, wbich will con- 
tribute to one's general vigor, must be encouraged. So 
much exeraise as can be taken without exciting tbe 
beavt is useful, but in many cases all active exertion is 
contra-indicated. Under such circumstances, gentle, 
passive exercise — massage — may be resorted to with 
good results, as it beipa to maintain a better i>eriphenil 
circulation. When flagging of the heart is evidenced 
by persisting rapidity of tbe pulse, and, perhaps, arytb- 
mia, digitalis, strophantbiis, and their congeners, must 
be used to strengthen and slaw it. They need not be 
given so ofleu, or in their stead caffeine, strychnia, and 
other bitters may be used, if the heart is only nccel- 
erfcted by exercise or general movements. Iron is 
usually indicated, as in other cases of heart-fatigue and 
weakness. The treatment, in n word, must be the same 
as has Ijeen described for tliese conditions (page 222). 

Complications such as cedcma and bronchitis must 
be met as in other cases of weak heart. When imssive 
congestion causes them, heart tonics like digitalis wilt 
often relieve them perfectly. At other times the usual 
treatment for such complications (see jmge 226) is also 
needed. 
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CHAPTER XXVIII. 

Tachycardia, or Nervous Palpitation. 

Symptoms. — By tachycardia is meant a rapid or 
forceful beating of the heart, which is subjectively 
recognizable, and is not due to organic heart disease. 
The heart may beat rapidly and forcefully without being 
subjectively recognizable, but does not then constitute 
tachycardia. This often occurs in cases of chronic 
valvular disease. Tachycardia, when violent, is accom- 
panied by other varying symptoms. Attacks of nervous 
palpitation may last only a few minutes, a few hours, or 
even for several dajs. Between the attacks are inter- 
vals of varying length of normal cardiac action. 

Sometimes premonitorj' symptoms give warning of 
an attack. These vary greatly in character in in- 
dividual eases. The}'^ may consist in a feeling of terror 
or apprehensiveness, or the heart will apparently stOp. 
Dyspnoea, slight syncope, vertigo, cold sweat, or head- 
ache foretell an attack in others. Often the paroxysms 
occur without premonition. 

The attack is characterized by rapid throbbing of 
the heart and a diffuse and lifting apex-beat. The 
pulsations are felt by the sufferer and may increase the 
anxiety, fear, vertigo, or deepen the syncope. In man}' 
cases the heart is also irreguhir. The first sound of the 
heart, especially at the apex, umy be metallic in quality 
or nuirnuir-like. The clumgcd rapidity of the blood's 
How or the abnormal muscular contractions are ac- 
(256) 
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coutitiilile lut' tliese jieciiliaritieB. At tlie apex the 
tliaatolic souud ia often feeble or almost inaudible. 
This is prolialily due to the imperfect fllltiig of Ibe aorta 
ami pulmonary artery by each of the quickly -repeated 
ciiriiiao contractions. Yery rarely, the heart-beats are 
nndible at a little distance fruni tlie patient. TJaually, 
the carotids throb violently, and in tiieni a systolic 
miirmnr ami thrill can frequently be Leaiii and felt. 
The radial artery isgeiiernlly fnll, bard, and quick; rarely, 
it is small and soft. Two hniidi-ed or more beats per 
minute may be made. Dyspurea on exertion generally 
exists while tliere is palpitation, and sometimes it ia 
experienced even when the snfTerer is quiet. It leads 
him often to seek an npright position, for it is increased 
by recumbence. Speech may become jerky because of 
the throbbing against the lungs. Epigastric pain is 
sometimes complained of. The face often becomes 
flushed and moist, and iiii-ely is pale or cold. Tempo- 
i-arily, there may be a slight riae of temperature. 
Frequently, dizziness and faintnesa are felt. 

Attacks commonly terminate suddenlj', but palpita- 
tion may lessen slowly In mnny of the cases in which 
tftohycardia frequently recurs there ia constantly a 
quicker beating than is natural, which occasionally in- 
creases and produces the subjective symptoms that have 
been described. Attacks often subside with ernctation of 
gases from the stomach or with vomiting or defecation. 

Tachycardia can be readilj' distinguished fi'om endo- 
cardial disease by the absence of a persistent murmur 
and evidence of clianges in the size of the heart's cavi- 
ties. It is more dilticult to distinguish between it and 
affections of the heart-muscle. It can only be done by 
carefully studying the history of the case iiml the excit- 
ing causes of the palpitation. 
If 
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It is impossible to designate the part of the nervous 
system that is chiefly involved in each ease. The ner- 
vous disturbance may originate in tiie brain from haem- 
orrhage, tumor, softening, etc., or much oftener from joy, 
frigiit, or violent mental emotions. I have freqnently 
seen quite ]>ersistent attacks excited by fright. Iii one 
woman severe attacks recurred almost daily for two 
years, which originated from excitement produced by 
lightning that struck near her. Another similar case 
was excited by witnessing a distressing and fatal railway 
accident. 

Causes. — It may be caused by compression of the 
pneumogastric or sympathetic nerves, by tumors, or by 
other lesions. Futile attempts have been made to clin- 
ically recognize cases due to paralysis of the heart's 
inhibiting nerves and those due to irritation of the 
excito-motors. 

Exhaustion of the nervous S}' stem, as by mental 
overwork, excessive venery, loss of blood, excessive 
lactation, will produce tachycardia. These same condi- 
tions predispose to it, as do also anaemia, convalescence 
from severe disease, or other conditions of general en- 
feeblement. It is especially apt to occur in those who 
are hysterical and those with a gouty diathesis. 

Reflex attacks are common ; indigestion, constipa- 
tion, uterine, renal, and hepatic colic are frequent 
excitors of them. The excessive use of tea, coffee, and 
tobacco is one of the commonest causes. Attacks may 
occur in childhood, as well as in adult life, and may 
occur in either sex. 

Treatment. — Treatment must vary with the cause of 
tachycardia in individual cases. If predisposing condi- 
tions or causes exist, tliej' must be corrected or removed. 
Anaemia may have to be treated, or the nervous system 
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rested, and the wiiole body nouriBlied in order to remove 
the nervous excitability, wliicb provokts pnlpitntion. 

Hj'Btericiil palpilution is often liiffiuiitt to prevent. 
If friglit or some otlier emotion excited it tlie nvoidniice 
of a repetition of tlie emotion and ineutnl diversion 
(such AS may be effected by cbiinge of scene find siir- 
roundiiigB, or of worli,or modeof life) will often produce 
tbe best results. A clfias of wises wliiuli cloaely resemble 
liysteria, tliongh tbere may be in tliem no otlier liys- 
tericiil manifestations, are tliose in wliicli tacliycardia 
recurs often, and at times is quite persistent, nitlioiit 
discoveiiible exciting or predi8pi)sing ciinie. Tliey are 
often Ije1[ied by tlie same changes that aid the hysterical. 
In both relief ean sometimes be promptly obtained by 
means peculiar to each individual. Vt>r instance, one 
person may be able to stop the jiiiroxysma by sn-nllo^' 
ingbitsof icej another by hot drinks, anotlier by strong 
coffee, anotlier by dmwing a long bn-ath and holding it, 
another by reclining upon the back, another by pressure 
upon t!ie abdomen. These various and idiosyncratic 
modes of relief may change fiom time to time in the 
same case. 

The use of large amounts of strong tea and tobacco 
should be forbidden in all cases of palpitation, for they 
may increase the disposition to the affection, and often 
are exciting causes of it. 

• It may be necessary to empty the stomach by emet- 
ics when gastric fermentation reflesly excites palpitation. 
Persistent treatment of the gastric disease will remove 
the cardiac affection in sucii cases. If the origin of the 
reflex irritation is in the uterus or other organ it will 
require especial treatment. 

When tachycardia arises from destruction of nerve- 
tisane by a structural disease of the centi-ul or peripheral 
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tmili.iu nervous inecliftni9m,iio hope of permanent relier 
c;ui be expected. 

Frequently, nn ice-bag placed over the Iicsrt will 
cbeck pnlpitation. A siiinpisra, sirailiirlj' placed, ol'ttii 
nets with equal otfic.icy. Of drugs, morphine ofieneat 
gives relief. It must be given in moderate, but not 
somniferous, doaea : a sixteenth, an eighth, or a sixth 
of a grain is usually efficient. Chloral, bromides, ether, 
diloroform, hyoseynimis, and belladonna are also uaeil 
with good results. In the hysterical cases bromides and 
valerian are very useful. 

In auiemic and weak persons strychnia, ergot, nn(l 
iron are oftenest beneficial. Digitalis raay be tried, but 
frequently proves ineftloieut. It is most nseful in the 
cases for which strychnia and iron are indicated, ami 
with them should be iiaed persistently for a long time. 

The constant electric current has been applied to the 
neck over the piieuinogftstric and to the sympathetic 
with varying results, which have not yet been so analyzed 
that we can deduce indications for it. 
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CHAPTER XXIX. 

UKffiMIA. 

Nalure. — TTrffiinia ia Becoticlary to vftrious diseaBee, 

but chiefly to renal disorders wliicU diminish the ex- 
cretion of nitrogenous waste. In its most character- 
istic form, the onset and course of nriemia is acute, 
bnt obscure aud variable symptoms may precede or 
presage an acute attack and cliavacterize its chronic 
form. The symptoms are of nervous origin. Tbeir 
precise cause ia unknown. It was early supposetl that 
the retention of urea provoked them ; but both experi- 
ment and clinical observations demonstrated that the 
quantity of retained urea waa not proportioned to the 
severity of attacks of urtpmia, and that even when con- 
siderable quantities of it were introduced into the blood 
tUe symptoms were not always produced. An excess of 
carbonate of ammonia in the blood, cerebral anaemia, 
and oedema are other explanations that are equally un- 
tenable. More recently krentinin and kreatin have been 
thonglit to be tlie poisona whith produce urjemia. Tliere 
is little doubt but that some product of tissue-metamor- 
phosis is the cause. It is not known whether the sub- 
stance is produced by normal tissueclianges and accu- 
m'llates in the blood when the kidueya ceitae to perform 
their function projierly, or whether it results only from 
patliologiual tissue-changes. Clioleniia and diabetic 
coma resemble ursemia, and may have a similar origin. 
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Gauges. — Uitemiu yceura wlit:n iirca-prudiicing sub- 
stances nre retained iu tbe blood, or wbeu they are 
formed in excess. It usually ouciirs wlieii tLe tiriue is 
much diiuiiiislied iu iimuuut, or, at leiistjwlien the iiiti'og- 
enoua elements of ihe urine are dimiiiislied. Mediani- 
cal suppression of the urine may cause it. Urfemin 
rarely occurs when diuresis is profuse. Amuioniaeal 
decompositiou of the urioe in the bladder or pelvis of 
the kidney, especially if it is not freely voided, and is, 
therefore, absorbed, mill cause ursemia or symptonia 
resembling it, that are sometimes called ammoueeinia. 
Of kidney diseases, chronic interstitial nephritis is 
oftenest productive of uriemia. Acute uephritis Is next 
moat likely to cause it, and chronic parencUymutous 
nephritis is least likely to. It oftener complicates scar- 
latinal than diphtheritic nephritis. It is rarely asao* 
ciated with waxy kidney or passive congestion, but 
ofteu with the renal disorders that accompany preg' 
nancy. 

Symptoms. — The variable and numerous symptoms 
which often precede acute uvieraia are called prodromata, 
or are collectively named chronic uraemia. Headache is 
one of the commonest of these. It ia nsualiy most 
severe hi the morning, and is often occipital. It may, 
however, occur at other times, and may be variously 
located. Gastric disturbances are also common, but are 
not peculiar. Anorexia only may occur in one case, 
nausea and vomiting in Another, flatulent indigestion in 
a third, or all tiiese symptoms successively in others. 
These symptoms must be looked upon with suspicioa 
when they occur in the course of a nephritis. A case 
under my own observation during this winter illustrated 
their importance. A yonng man suffered from chronic 
pnrencliymatous nephritis, and had repeated attaokft oi 



ftuorexia and vomiting, wUich lasted for days. There 
was no apparent cause for theni. Tliey were regarded 
urseraic symptoms, and were promptly relieved by dia- 
phoretics iiiul diuretics. Unfortmiately, he at last 
refused to submit to sweating, and the gastric symptoim 
culminated in acute urfemin. Diarriicea is also a fre- 
quent prodromal symptom. Occasionally, intense pru- 
ritus suggests a uriemic state, lu other cases, or alter- 
nating with these symptoms, astlima may occur. The 
dyspnceic paroxysms resemble perfectly those of asthma 
of a different origin. (See page 3.) As in a case now 
under my observation, asthma often alternates with 
giastrie symptoms. Occasionally, insomnia is a promi- 
nent and distressing symptom of ureemia. Blindness 
may develop suddenly, last for a few days, and as sud- 
denly disappear. Its cause is uulinown. Deafness or 
buzzing or ringing in the eai-8 may occur, either coinci- 
dently or indeiiendently. Numbness of the skin and 
formication are other variable premonitory symptoms. 
Delirium or an R|ipiLrent intoxicatioji may also occur in 
chronic iiriBmia. Several times I have observed, during 
the few hours just preceding an acute attack, hypera;s- 
tliesia and pain in the skin resembling a cutaneous 
rheumatism. In one cuse there was, for more than two 
weeks prior to the acute and fatal attack, persistent, 
and at times almost unbearable, shifting pain in the 
extremities. 

The symptoms of acute uraemia are definite in char- 
acter and easily recognizable. They consist in convul- 
sions and coma. Coma occurs almost invnriabty, and is 
usually accompanied by convulsions, but it may occur 
without them. It generally begins as apathy, which 
deepens into somnolence, an<l Bnally into complete 
unconsciousness. These attacks may gi'odually, within 
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a Tew hours, pass off, or maj last for days. The patient 
generally breathes loudly, at times, if not coutinuously. 
Respiration, also, is often irregular, or it may be of tlie 
type known as Cheyne-Stokes. Death may occur by a 
gradual deepening of the coma, but usually results from 
convulsions, in the course of which respiration ceases, 

In other cases convulsions occur suddenly, and 
unconsciousness only lasts during them. They theu 
resemble epileptic seizures. Sometimes twitcbings of 
the muscles are limited to n small group or to one side 
of the body. The attacks may occur at intervals of 
tlays or weeks, but usually' recur frequently. When 
severe, they may repeat themselves every ten or twenty 
minutes, or even oftener. Usually, coma exists between 
the paroxysms. If the disease take a favorable course, 
convulsions will occur at longer intervals, or will finally 
cease; or, if a fatal course, they increase in frequency, 
severity, and duration. When chronic nephritis dis- 
poses a patient to urtemia, he will usually suffer from 
the chronic form of the malady, even if he recover from 
the acute. During convulsions the bodily temperature 
is often elevated, but may be even subnormal. The 
pulse is usually quick, soft, and small. It often becomes 
irregular. Just before an acute attack it is sometimes 
abnormally slow. During urjemic attacks the pupils are 
usually normal or large. The sweat and sputa of uriemic 
patients often exhale a urinous odor. Urea bas been 
found in tliem, and sometimes crystaltizes on the skin 
or in the bair of the head or face. The urine is usually 
diminished just prior to and during an attack, and in- 
creases wben it subsides. In these rarer cases in which 
It increases before the attacks, its solid constituents 
diminish greatly. During prolonged coma there is 
generally incontinence of urine and fasces. 
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Diagnosis. — A diagnosis of acute urieiuiii ia uBually 
easily made directly from tlie assemblage of cliaraoter- 
istic symptoms. It must sometimes Ije differentiated 
from otlier diaesises, and especially from eijilopsy, apo- 
plexy, and alcoLolism. The convnlsive attacks are very 
like tliose of epilepsy. TUe convulsive movements are 
seldom unilateral, as they usually are in epilepsy. In 
the latter disease the history of prior attacks, tlie 
uccnrrence of an initial cry, and the absence of albumen 
are distinctive symptoms. Epileptics become deeply 
somnolent after their attacks, but not truly comatose. 
Hysterical conviilaions will seldom be mistaken for 
nrsemic, because tbe sufferer rarely Incomes truly un- 
conscious ; the convulsive movements are oftenerirregu- 
lar, affect a single extremity at a time, or, when genei-al, 
usually cause opisthotonos. Commonly after an attack 
a large amount of non-albuminoiia, limpid urine is 
voided. Cerebral apoplexy is sometimes accompanied 
by convulsions. They are associated with paralysis. 
In epileptic and bysterical convulsions there is rarely a 
rise in temperature, which often occurs in urtemia. 

The coma of urKmia is differentiated from apoplexy 
by coincident paralysis in the latter; from opium 
poisoning, by its normal temperature and the contracted 
pupil. It is distinguished with more difficulty fi'om 
alcoholism, as tbe two conditions are occasionally asso- 
ciated. A history of alcoholism, the odor of liquor in 
the breath, and no rise of tempemtnre, are indicative of 
alcoholic coma. 

Treatment. — The symptoms of chronic ureemia always 
indicate tbat the elimination of nitrogenous matter by 
the normal channels must be stimulated. In all cases 
in which ursemia threatens, or may possibly occur, a 
diminution in the quantity of urine, and especially if 
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its e|iecific gravity U low, must be r^arded with appre- 
tiMis'ton. Tlie kidnevs must at once be etimalat<!d to 
greater aclivitv. 

Best is e^^eutial. Id order thxt tbe amount of mus- 
cular waste maj' be lesseuetl. An abuadancc of fresL 
air is aUo ueeiiftU, for it insures as gooil an oxidation of 
tlie bloo«l as is possible, and therefore as perfect meta- 
bolism of tlie tissues as is possible. A prescribexl diet is 
also of great importance. Albnmiuous or richly nitrog- 
enous foods are coutra-iudjcalcil, for they will increase 
the danger of surcharging the blood with the class of 
ingredients which produce unemia. When it is 
sary to exercise the ulmost caution to avoid nnemin, 
piLtient may, for a few days, lie fed only water-gru 
made of borley-tneal or arrowroot. Such a diet is 
sufficiently nutritious to be maintuined long. In thi 
or four days other rnriiiaceoua articles must be employed, 
sucii as rice. jKitittoes, and turnips. Wheu the ursmic 
symptoms disapi>ear, milk and milk-gniels may be ad- 
ministered. A complete mixed diet should be resumed 
very gradually, and with much caution. 

No 8[>eciflc remedy is known by which the 
poison can be counteracted. Purdy (■* Bright's Dist 
and Kidney Affections") recommends, aa almost 
specific in chronic cases, the subcarl>onjite of 
should be given in doses of 1 to 2 grammes ( 
grains) every two to four lioiirs. It is said to rapidly 
relieve headache, nausea, and other symptoms. My own 
experiments with the drug have ait'onied conflicting 
i-esuHs. The mode of action of this remedy cannot 
explained. 

Copious draughts of pure water are also helpnil, 
they will dilute the blood, thus making it somewb&t 
toxic, and they will promote more oopit 
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from tlie vurioiis organs of elimination. The water 
slioiilcl be as fiee from mineiml piodncta in solution as 
possilile, tliat its dissolving |>oweis muy be as great as 
possible. 

The saJicj'lates and benzoates liave also been fre- 
quently nseri. Tliej' nnite witli uric aciil, and make it 
more soUilile and, therefore, more easily eliminated. It 
has not Iwen proven, however, that they make other im- 
perfectly oxidized products of tissue-change more sol- 
uble. Their utility in uraemia is, tJicrefore, a priori, 
doubtful, and it has not been established by their trial. 
They are mildly diaphoretic, and in this way will do 
good. In my hands the salicylate of ammonium ia most 
certain to produce diaphoresis, and will produce it more 
copiously than any other of this class of remedies. It 
ia, therefore, to be preferred in nrffiniia. In chronic 
cases it can be best administered in a hot drink, such as 
hot lemonade. The patient ehonld at the same time 
be well covered with clothing, that sweating may be 
encouraged. 

In both acute and chronic cases reliance must chiefly 
be placed upon drugs tliiit promote elimination from the 
skin, the intestines, and the kidneys. Jaborandt, or, 
better, its active principle, pilocarpine, may be admin- 
istered to produce sweating. Pilocarpine will provoke 
copious diaphoresis very (piicklj- if it is administered 
subcutaneously in doses of 6 to 8 milligrammes (J to ^o 
grain). These drugs, although so efticacious as dia- 
phoretics, are eontra-indicate<l in individual cases in 
which the heart's action is feeble, for they enfeeble it 
still more. Occasionally, flieir administration lias been 
known to precipitate pnhnouary oedema. It is safer to 
rely Hp<m hot-air baths to provoke sweating. Air which 
is heated by a lamp can be readily oonducted under bed- 
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clotbea by ii beut atove-pijie. The patient, reclining 
upon a bed, aliould be tbickly covered with bluiikets. 
TLe desired effect will be atUiiied must protiiptly and 
moat perfectly if n bot drink is administered when the 

^air biitlt is begun. Swenting may be advantageously 
provolted daily, or even oftener iii extreme cases. I 
have seen patients nbo were comatuBe, and occAsionally 
convulsed, brought to a state of consciousness by tliis 
means. In two Fatal cases life wna prolonged for aeveral 
days and periods of conscionstiesa were estiiblisbed, 
though permanent consciousness could not be restored. 
If a patient is very tedematous and is suffering from 

'Oiiic urpeniia sweating must be resorted to witli care, 
for it liHs been known to provoke acnte uriemia. This 
is due to the sudden re-absorption by the blood of 
(Bdemnitons fluid wbich held in solution niKuiic poison. 
The re-absorption was provoked by the elimination of 
the blood's water through the sweat-glands. Under 
such circumstances only moderate sweating should be 
produced, or tiie oidematous fluid should be Srst with- 
drawn through incisions at the ankles. (See page 293.) 
While elimination of the uriemic poison can be most 
certainly aud most rapidly and perfectly accomplished 
by the skin, it can be helped by catiiarsis and diuresis. 
The cathartics which will accomplish the most good 
produce copious liqnid stools. If frequently emplojcit. 
tbey may provoke a catarrhal inflammation of the bowels 
or cause great weakness. They are best employed 
occasionally as an adjuvant to diapljoresis, and in per- 
sons who nre fairly robust. Salts may be administereil 
in a concentrateil solution VitU excellent effect. For 
instance, if 30 grammes (1 ounce) of Rochellc salts or 
magnesia sulpliate, dissolved in 60 cubic centimetres 
(2 ouncesl of water, is administered when a patient Ii 
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awnkens aftei- a iiiglit's sleep, and if iio more water or 
fluitla are di'iiiik for some time, Beveral very copious 
liquid passages wili be pvodiiced. Elatei'iiim ia deserv- 
edly a favorite liydragogiie cathartic. It may be given 
in doses of 1 ceiitigraDime (^ gi-ain). Tlie compound 
extract of coloeyiith may be used, in doses of from 2 
decigrammes to 1 gramme (3 to 15 grains). Croton-oil 
is also eCHcacious in its usual dose of 1 minim. 

Diuresis should always be attempted, but disappoint- 
ment often results from tbe fittenipt. Ia mild ciironic 
cases sufficient elimination can generally be tlins accom- 
plished to relieve the symptoms, but in cases of greater 
intensity diuretics do not suffice. Tbey are frequently 
useful when, by diaphoresis or catharsis, the symptoms 
Lave been removed, and it is desired to steadily maintain 
a moderate incl-ease of elimination of the nrtemic poison, 
that it may not again accumulate in toxic quantities. 
The diuretics oftenest used are digitalis, strophantlius, 
acetate and citrate of potassium, ammonium, or lithium. 
These are often well given in combination, Tliey must 
be adapted to individual cases, for they may be conti'a- 
indicated in certain renal diseases, as will be explained 
later. Digitalis and strophanthus produce diuresis 
chiefly by supplying to the kidney more blood under 
Iiiglier pressure, so that nitration of the blood's water is 
accelerated. If tbe blood is cyanotic ijecause of tlie 
feeble action of the lieart, and tlierefore the renal as 
well as all other tissues are acting imperfectly on account 
of insufficient nourishment, digitalis will help diuresis 
by strengthening the heart, aiiiS thus promoting a better 
general circulation. Oxj'genation, tissue-nutrition, and 
action are, therefore, improved. 

Potassiuni, acetate, citrate, and carbonate increase 
the flnid of the urine, but also, to a marked extent, tlie 
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elimiDatioD of uric acid and extiactiTes like kreatin and 
krealiuin. TLe citrate of pulas$ium can be administered 
in the most agreeable form. Two cnbic centimetres (a 
1 drachm) of it and the carbonate can be mixed with a 
small glass of lemonade and drunk while effervesciDg. 
The acetate is equally efficacious, but not so agreeable to 
take. The value of water as a diuretic must not be for- 
srotten. It crin be admiuistered freelv in all uraemle cases. 

Life can sometimes be saved by subduing uraemic 
convulsions by complete aniesthesia with chloroform, 
ether, chloral, or morphia. Many cases end fatall3' be- 
cause the convulsions stop respiration, or impede and 
weaken the circulation. By preventing the convulsions 
such a result may be avoided, and time ma}' be gained 
in which by diaphoresis and catharsis the uraemic poison 
can be eliminated. It is usually best to check the con- 
vulsion by inhalations of chloroform, ether, or b}' h3'po- 
dermatics of morphia. After convulsive movements 
cease, and l>efore new ones are excited, a large dose of 
chloral. 2 grammes (30 grains), should be administered 
to prevent their recurrence. If this is successfully ac- 
complished, as the effect of the chloral subsides n 
smaller dose must be given, and the drug repeated in 
success] vel}' smaller doses until the unemic poison is 
eliminated and its re-accumulation prevented. Opiates 
retard the elimination of nitrogenous waste, and, there- 
fore, in renal diseases, cannot be steadil}- used with 
safety. But they can be used temporarily to subdue 
convulsions when diaphoretics, cathartics, and diuretics 
are simuitaneously employed. 

Individual cases maj' require the use of cardiac 
stimulants, such as ammonia or camphor; or tonics, 
such as digitalis. Other couii>lications in particular 
cases may also require special treatment. 
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Prognosis, — XJrfiemia is a dangerous condition. 
Clironic iirsemia is usually readily amenable to treat- 
ment. It is to be feared, as it indicates the possibility 
of an acute attack. Acute ursemia is very fatal.' Braun 
asserts that 30 per cent, of cases of puerperal convulsions 
are fatal. Uraemia which accompanies acute nephritis 
is less frequently fatal than tliat which accompanies 
chronic renal inflammation. The immediate prognosis 
of uraemic coma without convulsions is more favorable 
than with them, for there is more opportunity of eflect- 
ing an elimination of the uraemic poison. But such 
coma oftenest occurs in the most chronic form of renal 
disease, and, therefore, the ultimate prognosis is not 
good. 

12* 
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be little or not at nil swollen, antt,if it is rapidly devel- 
oped to 11 considerable degree, it may be gi-eatly en- 
larged. The color ia c ha meter isticaiiy dark brown or 
pnrplisb. The stellate veins are very plainly visible be- 
cause distended. Whenever the congestion ia consid- 
erable, liEemorrhages, nsnally minute, are oliservable; 
bnt if the lesion develop very slowly the organ will 
not be so dark, and no biemorrhages will be discovera- 
ble. If it is very chronic the kidney becomes paler, 
smaller, firmer, the surface roughened, and the capsule 
adherent in places. Ordinarily, the kidneys are firm, 
elastic, smooth, and the capsule can be readily stripped 
from the cortex. When a section is made tiiroiigli the 
organs, the cut surface ia cliamcteristically purplish 
in color, but the glomeruli can be seen with nnusual 
distinctness, as red dots which are arranged in rows. 
Tlie medulla has a striated appearance, which is 
plainest where congestion ia llie deepest. The striation 
is due to the venous distension. In tlie more chronic 
cases, when the kidney's surface is paler, the cut surface 
is also. 

Under the microscope the veins and capillaries are 
seen to be atretchcd by the blood-cells. Often small 
hsemorrhages into the glomeruli or tubules can be found, 
or the site of former htemorrbages can be identified by 
the brownish pigment-granules tli.it may be seen in the 
tubules, or epithelial or connective-tissue cells. More 
rarely black melanin casts are observable, which Lave 
been formed of the modilied blood -pigment. Tlie 
glomeruli are sometimes a little enlarged. In very 
chronic cases, when the kidneys have contracted, {mtclies 
of fibrous tissue can be found here and there, esiieeiallj' 
just beneath and usually adherent to tlio capfiules. In 
these areas the glomeruli are often contracted, fibrous, 
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or homogeneous and hyaline. Tlie tubules are obliter- 
iited or comjiressed. 

The epitlielial cells may appear nearly normal, but 
tliey are often in places, and sometimes extensively, 
large and granular, or contain fat-droplets, or are partly 
disintegrated. Wlien enlarged tliey will nearly fill the 
tnbnles. In tlie latter liyaline casts are occasionally 
I . observable, or a few red corpuscles, and, less frequently, 
eiiitUelial cells, Tlie walla of tlie blood-vessels are 
usually thickened. 

TUe fibrous patches are probably due to interstitial 
iiidammation which arises about the blood-vessels or 
spreads from veiions and arterial walls. It causes com- 
pression of the tubules and consequent atrophy and 
destruction of them. 

Symptoms. — The symptoms of passive engorgement 
of the kidneys are superimposed upon, and associated 
with, those of & primary disease. For instance, the 
usual features of mitral-i'alve disease of the lieai'U 
may Im3 accompanied with the evideuces of renal engorge — 
ment. In snch cases usually the pulse and heart arf;=^ 
weak, and there is general oedema and dyspncea. Tln3= 
characteristic signs of the lesion must be sought for ii-^« 
the urine. Generally the heart-lesiou or other primar^-^ 
affection and its symptoms exist for weeks, or months— . 
or even years, before the kidneys are seriously Jiii iil i i.i^ 

The urine is usually diminished in amount. It i_ =* 
strongly acid in reaction. Its specific gravity is fror:^"! 
1025 to 1035. It is deeper colored than is normal. ^^^ 
relative and sometimes an absolute excess of ni-ates an -^ 
uric acid must be expected. Uric-acid crystals ft^»-~e 
frequently deposited in the urine when it stands. ^Z f, 
as is usual, a urinary sediment exist, it is compos^s^t' 
of these chemical substances. Often a few blood-ci:=> 



Congestion of the Kidneys. 

piiscloa can be foiiiid in it, and a few lij'filine or, rarely, 
gnuiular or blood cnsta. Epitlieliiil t.'t:lls fi-ou tlie kid- 
ney fti-e also rarely observed. Oil droplets or granuleB 
must not lie expected. TLe urine uaiLully contains a - 
small amount of albumen, — a flftli of 1 per cent, or less. 

Uiwraic symptoms are rare, for tlie comparatively 
nonniil condition of tlie renal «pitlieliiim enaiiles it to 
eliminate nitrogenou.% mattcrSi. Renal congestion is 
frequently transformed into nephritis, for it predisposes 
to inQitmmation of the organ. 

Death uomuionly results from tlie primary disease, 
and is not produced by the renal lesion. Tlie renal 
corapliciitiou is significant of the gravity of tlie primary 
trouble. Renal engorgement may occnr repeatedly in 
the same ease during a period of several years, or, after 
developing, may persist. The duration of the diseases 
which produce this renal lesion is uncertain and very 
variable. The diseases are alwnys, sooner or later, fatal. 
Whenever a canse for passive engorgement of visceiii 
exists, the nrine should be examined. If there is evi- 
dence of a heart lesion and engorgement of the lungs 
or liver, and the urine presents the features just de- 
scribed, a direct and positive diagnosis eau be made. It 
must be differentiated from acute and chronic nephritis. 
(See page 288.) 

Treatment — Passive renal congestion requires no 
peculiar treatment. Its canse must be removed. If, as 
is oftenest the case, a feeble heart eanae it, the latter 
must be relieved of unnecessary work by Iwdily rest. 
In some cases, after a few days spent in bed, tlie symp- 
toms of renal congestion will disap])ear. Strophantlius, 
digitalis, and similar heart toiiius are iudicated. The 
treatment must be that which we have already described 
aB essential for weak heart. (See pages 206, 223.) 
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Nephritis must be guarded against. Cold, damp, 
and changeable weather should be avoided. The bod}' 
should be protecteil from sudden atmospheric chsinges 
b}' clothing it with woolen under-garmeuts. 

If the quantity* of albumen in the urine is for this 
disease considerable and the qiiantit}* of urine small, 
fooils, beverages, and drugs that irritate the kidneys 
should be avoided. Under such circumstances, albu- 
mens should be taken sparingly- ; alcoholics should not 
lie useil ; and cubel>s, tur|)eutine, and other drugs that 
are renal irritants are contra-indicated. As a rule, the 
diet should be generous and highly nutritious, in order 
to maintain as good cardiac vigor and general health 
as is possible. 
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CHAPTER XXXI. 

Acute Nephkitis. 
Causes. — Acute nephritis is especially npt to com- 
plicate the ei'iiptive ftivers, infectious and septic dia- 
eivaes. Of tliese maladies, scarlet fever and' diphtheria 
:ire oftenest accompanied hy nephritis. It haa been 
supposed that in such cases micro-organisms mltich 
ciinsed the primarj' ailment were also the cause of the 
nephritis. This lias not )}cen proven. It seems quite 
as probable that irritating chemicals which are formed 
under conditions of malnutrition that accompany the 
primary disease are tlie cause uC the renal iaflammation. 
It must be acknowledged thiit many observers have 
found micro-orgiuiisms of different kinds in diseased 
kidneys. Tiieir presence where the inflammation was 
most intense suggests their cansiitive relation to it. 
But more numerous observations are needed to confirm 
tlie scattered ones already made. The kidneys appeal- 
capable of eliminating some micro-organisms in small 
numbei's, but if they are required to attempt the elimi- 
nation of many the interstitial tissues are found flUed 
with them, or obstructing clumps of tliem are seen in 
the tubules. If such Collections take place in man, as 
may occur in oninmU experimented upon, they may 
sometimes provoke an iMQanimntion. Such substances 
as cautliarides, turpentine, salicylic and carbolic acids, 
when ingested, ate eliminated by the kidneys, and will 
cause uepiiritis when absorbed iuto tlie blood in large 
(3T<J) 
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amounts. Cases of acute uephritis, the result of. tur- 
pentine poisoning, are not verj' uueommou. I have 
observed tbem oftenest during the summer, in painters 
using tur^ientine in close and overheated rooms. Ex- 
tensive burns of the skin have produced acute nephritis, 
but in what wa}* is undecided. It may be that the 
kidneys are overworked, as thej attempt to vicarionslj 
perform the eliminative functions of the skin, or that 
they are irritated b^' substances which should be elimi- 
nateil through the skin, and which, because of injury 
to the latter, accumulate in the blood. The causation 
of many cases cannot be satisfactorily explaineii. 

They often occur after sudden exposure to cold and 
dampness. Acute nephritis, thei'efore, is observed most 
frequently' in seasons and in climates that are chai*acter- 
ized by changeability of temi>eniture, with moisture. It 
has been claimed that at times nephritis is epidemic. 
The cases that have been collated are, however, too few 
to prove its epidemicity. 

Acute nephritis may occur at smy age, but is oftenest 
observed in early adult life. Men are oftener subject 
to it than women, if we do not take into consideration 
puerperal nephritis. 

Albuminuria and other urinar3' changes indicative 
of renal disease are of common occurrence in the course 
of continued fevers like typhoid. The evidence of renal 
trouble is usually slight, reaches its maximum when the 
fever is most severe, and subsides with it. These are 
cases of acute degeneration or cloudy swelling, rather 
than of true nephritis. Occasionally, some nephritis 
accompanies the degeneration. 

Anatomy, — The pathological changes^ characterizing 
acute nephritis, as might be expected from the varying 
etiology, are not uniform. An affected kidne}' may re- 
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iDJiin normal iii size, but usually it is more or less 
enhirged. In some eases it is grentlj- swollen, L'liiefly 
becanee of an interstitial seroua exnilsite. The siirrnee 
of tlie kidney is smooth, and tlie ciipsule will strip from 
the cortex witb eiise. The color of the surface varies 
from red to pearly yellow, or is mottled red and jeilow. 
Wben the organs are enlarged the increased size is due 
to thickening of tlie cortex, for tlje pyrtiinidal part of 
tbe organ remains unchanged in size. The red kidneys 
are nsimltj- of a dark hue, and so miifli congested that 
Itlood will drip from their cut surface. The glomeruli are 
often prominent as red dots. The mottled form contains 
less blood. Tlic cortex in the pale form is in places — and 
sometimes dilfusely — whiter than is normal, although 
the pyramids are dark-red, and often appear striated. 
The lighter color of the cortex is due to fatty degen- 
eration. 

The microscope demonstrates that the focus of the 
lesion varies in individual cases. Sometimes the glom- 
eruli and their neighborhood only seem inflamed; some- 
times an interstitial serous esud.ition, with some degen- 
eration of tlie connective-tissue cells, is the important 
change ; in other cases the epithelium of the tubules is 
chiefly affected. In the cases of acute albuminuria in 
which there is the least reiinl change the lesion is a 
degeneration of the epitheliuni of the tubules. To the 
unaided eye the kidneys appear unchanged, or only a 
trifle large and pale. Under the microscope the epithe- 
lial cells are seen to he swollen, so that they nearly close 
the tnhules; they are more granular than natural, and 
may have no nucleus, or in them it is obscured. The 
interstitial tissues, glomeruli, and blood-vessels maj- 
remain inichanged. Such lesions are odenest observed 
in cases of typhoid fever, diphtheria, or other fevers of 
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an asthenic type. They are rather due to acute degen* 
eration than to inflammation. The condition is denom- 
inated cloudy swelling. Fatty degeneration may grow 
out of it, or it may be associated with true inflammation. 
Fatty degeneration may occur acutely", for it need not 
develop from cloudy swelling. It is oftenest the result 
of infectious diseases, or anaemia, or phosphorus poison- 
ing. When fatty degeneration exists the epithelium of 
the tubules and glomeruli are not only granular, but oil- 
droplets are demonstrable in them. Cells that are fat- 
tily degenerated oftener disintegrate than those cloudily 
swollen. If inflammation as well as degeneration e^ist, 
inflammatory exudates will also be observed. Degen- 
erative changes may precede inflammatory ones, but 
quite as often follow them. When inflammation exists 
some degeneration can also be demonstrated. In certain 
cases the kidneys are greatly enlarged and softened. In 
them the interstitial lymph-spaces are usually distended 
with a serous exudate. A few migrated round-cells 
may be found about the vessels, but the inflammatory 
exudate is chiefly serous. In specimens preserved in 
alcohol small clots of albumen can be seen within the 
glomeruli or in the lymph-spaces. The renal epithelium 
is usually granular and degenerated. 

In other cases a cellular exudate can be found about 
the interlobular vessels. The tubular epithelium is 
usually partly degenerated, and often extensively cast 
ofl". The swollen cells or their detritus flll some 
tubules ; the calibre of others is increased by the loss 
of epithelium. 

In other cases, oftenest in those which follow scar- 
latina and poisoning by terebinthines, the glomeruli are 
chiefly involved. The capsule of Bowman is usually 
thickened, the nuclei in the capillary tuft are increased, 
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and the tuft is eiilargecl. Romid-ceU iiitiltration tiaii 
be seen a))oiit tlie glomeruli, 'riic ttit't of c.ipillaries, 
instend ofbciiigciianged, ns just described, mity become 
iiomogeneous and vitreous ['rora Uyaliue degeuei-.ition. 
Small lite ID o IT b ages are fi'eqiient iu aad about tbe glom- 
eruli. In all foi-ms of acute nepliritis minute btemor- 
rLages are common, and they may odcui' anywhere in 
the cortex. 

We often find glomeruli, tubules, and interstitial 
tissues all affected, but in varying degrees. Iu some 
cases eiiithelial desquamiitiuu I'rum the tubules is very 
modemte, in otliers very exteuaive. So the amount oF 
hjemorrhage varies, but it ia preaeiit to some extent in 
almost every case of acute nephritis. Some of the 
blood-corpuscles flnd their way into the tubules and are 
eliminated with the urine. It must not be supposed 
that all the glomeruli are equally, or even at all, 
afTected. Usually, some remain perfectly normal, and 
continue to imperfectly perform tbe functions of the 
whole organ. When the kidney is ccnigested the vessels, 
esiiecially the interlobular ones, are distended with 
blood. The medulla of the kidney is usually little mod- 
ified. Sometimes, when degeneration is extensive or 
congestion very great, it may be affected sliglitly, as the 
cortex is extensively. 

Acute degeneration and acute inflammation prevent 
tlie physiological action of the Itiducy. These lesions 
cause, almost without exception, albuminuria. What is 
much more important, the separation of waste nitrog- 
enous matter from the blood, and its elimination 
through the urinary channels, is lessened or prevented. 
Therefore, tiie liability to surcharge the blood with these 
products 'if waste, and the danger of ur£emia because of 
them, is considerable. 
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Diuresis is interfered with by the various changes 
which may occur in. the glomeruli, and also by obstruc- 
tions in the tubules, which may be formed of desqua- 
mated cells or their detritus or of hyaline casts. 

Symptoms. — The disease may develop insidiously, 
and not be suspected until it- produces striking sj-mp- 
toms, such as oedema. The milder cases, especially 
those that complicate fevers, ma}^ not be suspected 
unless the urine is frequently' examined. A diagnosis 
can Ue made from the changes observed in the urine, 
but in all moderately severe cases there are other 83^mp- 
toms that are characteristic. In the cases which de- 
velop insidiously, oedema is usuall}' the first 83'mptom 
to attract attention, though some patients notice changes 
in the frequency of urination or in the appearance of the 
urine. In a smaller proportion of cases a chill announces 
the onset of the attack. This is followed by a rise of 
temperature which will last a few days. Headache 
usually accompanies the onset. Sometimes, a dull 
achinjr is felt in the small of the back, but oftener back- 
ache is absent. The urine is observed to be scant, tur- 
bid, and deeply colored. The skin rapidly grows pale, 
and, as a rule, general oedema is noticeable after the 
first two or three days. These constitute the most 
striking symptoms of the sharply-acute cases. Very 
many, however, run an apyretic course. General oedema 
exists, as a rule, but in mild cases it may be absent, and 
is usually in those cases that are acute degenerations 
rather than inflanimations. The oedema is generally 
first observed about the ankles, or simultaneously about 
the feet and in the eyelids. At times patients become 
rapidly and excessively oedematous, so that feet, hands, 
face, and body are greatly swollen. The eyelids rarely 
are so filled with oedematous fluid that they cannot be 
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opened, and are distended beyond the forehead. Usually 
dependent parts only are raucli tedematous. Tlie feet, 
the penis, scrotum, and, less extensively, the hands, are 
oftenest affected. 

We must search for the patlioguomoiiic symptoms iu 
the urine. It is diminished in amount, and in extreme 
cases is almost suppressed. It will measure from 125 
to 500 cubic centimetres (4 to 16 ounces) in twenty-four 
hours. It is reddish or brownish red and turbid. Some- 
times it is bloodj'. As a rule, blood-corpuscles can be 
found in it in varying numbera, and often are very 
abundant. Its specific gravity is increased to from 
1030 to 1040. It is acid in reaction. Albumen is mod- 
erately, and, may be, very abundant in it. There ia 
usually from 0.5 to 1 per cent, of it, and there may be 
as much as 3 per cent. In individual samples of urine 
there may be an excess of nren, but during twenty-fonr 
hours its amount is from 25 to 50 per cent, less than 
normal. The other solids are also diminished. If 
allowed to stand, a sediment is deposited in the urine. 
In some cases it is composed chiefly of red blood-cells, 
in others of epithelium, but in most cases of both these 
elements, together with casts and urates. The blood- 
cells often are attached to casta, and sometimes cover 
them, but are most abundant as free cells. Clots do 
not form in the urine even when litemorrhage is copious, 
providing it is from the kidney. Epithelial cells are 
usually observed in large nnmlrers,and are recognized 
because they are small, cnboidul, or rudely rounded, and 
contain large nuclei. If the disease has lasted long, fat- 
drops can often be seen in them. Earlier, they are granu- 
lar. While they are most abundant as free cells, they fre- 
quently are adherentto hyaline casts, and more rarely are 
adherent to one another, forming hollow tubes. Caste 
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of nil kinds are observable in acute nephritis. TTsiially, 
particular kinds predominate in individual cases. Blood 
ftnd epithelial casta, sncU as liave just been described, 
are often seen. Graunlav and lij'aline ones are also 
common. Long, narrow easts are usually formed in tli« 
early stage of tlie disease, and short, broad ones later. 
Besides these formed elements, granular matter, which 
is the detritns of disintegrated cells, is usually abun- 
dant. Crystals of nric acid, urates, and osalatc oflime 
often compose part of the sediment. OiMrops are 
rarely seen in the nrine of acute cases. Micturition ia 
frequent and accomijanied by painfnl straining. 

The anatomical changes in the kidney readily account 
for the abnormal character of tlie nrine. H^ematuria is 
dne partly to hsemorrbages in the kidney, and partly to 
the abnormal permeability of the renal vessels, especially 
iu the glomeruli. The changes in tlie glomerular epithe- 
lium and capillaries permit tlie escape of albumen and 
lessen diuresis. The obstruction to the tubules by 
casts, epithelium, and its detritus still more interfere 
with a copious flow of urine. The degeneration and 
desquamation of the renal epithelium account for the 
diminished excretion of urea and other urinary aolide. 

The loss of blood by the kidneys leads to nniemia, 
which in turn produces the waxy whiteness of the skin 
characteristic of tliese cases. Not only does the blood 
lose many of its cells, but it is poor in albumen, and 
its specific gravity is lowered. Urea, nric acid, and 
other excrementitiona matters accumulate in it. The 
heart is 'rarely hypertropliied iu acute nephritis, but it 
is sometimes acutely dilated. Pericarditis is an occa- 
sional complication, Tlie blood tension in the arteries 
is usually increased. The pnlse-rnte varies with bodily 
temperature, or it may be quickened if the heart is di- 
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lated and wenk. BroncliitiB is a frequent complication. 
Pleurisy occurs often and tends to become puvnleiit. 
Pneumonia is an ortcasional complication and an es- 
pecially fatal one. Pleural and pericardial dropsy, as 
well as ascites, are accompaniments of general dropsy, 
and may lae the immediate cause of deatb. TJriemic 
astbmn is another respiratory complication that is some-. 
times observed. 

Appetite is usually much diminished or almost 
wanting. Nausea and vomiting occur occasionally. At 
first they probably are of reflex origin, and due to renal 
congestion and irritation. Later, tliey may be urtemic 
symptoms. Tlie bowels are usually constipated, but 
occasionally tliere is diarrfacea, which may be due to 
intestinal osdema or to a vicarious elimination of abnor- 
mal matters from the blood. Uvsemia is especially apt 
to occur ill this disease. Transient nrfemic amaurosis 
occurs occasionally. Retinal bjemorrhage, nose-bleed, 
or other ha?morrhnges than liaematuria are not common. 
Life is chiefly eiidangered by nrtemia and various com- 
plications, sueli as pneumonia, pleurisy, pericarditis, 
dropsy of the serous sacs witliin the thorax, or cedema 
of the lungs or of the glottis. 

Relapses may occur repeatedly after convalescence is 
apparently established. In this way the course of 
individual eases may be much protracted. The duration 
of mild cases is from one to two weeks, but other cases 
may be protracted from four to twelve weeks. A small 
proportion of acute eases become chronic. 

ITrfemia develops from failure to properly eliminate 
waste matter by the kidneys. It must be suspected 
whenever the urine is greatly diminished in amount, and 
especially when the total nitrogenous waste for twenty- 
four hours is greatly lessened. Tliese are signs of 
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gravity. The amount of albumen voided is not signifi- 
cant of the severity of the disease or its dangerousness. 
Wlien improvement begins, the urine grows more 
abundant, haematuria ceases, the albumen lessens, casts 
are less numerous, shorter, and more broken. If there 
has been much dropsy, and if it is being absorbed during 
convalescence, the urine will become unusually copious, 
and its specific gravity may be abnormally lowered. 

Diagnosis, — A diagnosis is usually not difficult, and 
may be made from a urinalysis. In mild cas^s there 
may be no signs of the disease, other than those that are 
discoverable in the urine. It may otherwise be wholly 
masked by a primary disease. But in some cases the 
general s3'^mptoms are quite as pronounced as the 
urinary ones. 

A direct diagnosis can be made positively when 
there is associated with the characteristic urinary 
changes general oedema, rapidly developed anaemia, and 
a history of sudden onset and of ho previous attacks of 
a similar kind. Acute nephritis must sometimes be 
differentiated from chronic venous hyperiemia and acute 
exacerbations of chronic parenchymatous nephritis. 
From the former it can be distinguished by the larger 
amount of albumen and a greater number of red blood- 
cells in the urine, and by the development of cedema, 
which usuall}' is as quicklj' observed about the eyelids 
as in the feet. When passive congestion of the kidne3's 
exists, there must also be one of its essential causes. 
When in the course of chronic parenchymatous nephritis 
acute exacerbations occur, there are superimposed upon 
the symptoms of the chronic malady those of the acute. 
The urine may be almost undistingnishable from that 
of acute nephritis. Usually, however, oil-drops and 
fatty epithelial cells or fatt}' casts are abundant. A 
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diagnosis iiiiisC, however, be uliiefly based on the history 
of prior attuoks of tlie same kind, or at least of osdema 
and other sj-mptoiiis of chronic nephritis. 

IVealment. — Thi- iiidieutiona for trentiuent are, flrat, 
to give the kidneys, (\s fur ns possible, a rest ; second, 
to limit congestion ; third, to i-eniove obstruetions in 
the renal tubules; fonrtli, to guard agniiist or mitigate 
cotnpliufitiuns or seqni'lii?. 

To meet the firsl indicittioni*, those wiio siitfer from 
acnte nephritis shonid remain iu bed, for exercise will 
inci-ease uitrogeuons waste, and tlierefore its elimina- 
tion, which means reiial work. They should live upon 
a non-nitrogenons diet. This last requirement must 
be rigidly adhered lo only in tlie most severe eases, or 
when nrtemift most threatens. Hut in all cases the diet 
must he so modlQed thai it will coiititin only a small 
amount of nitrogenous matter. Water-gruels made of 
arrowroot or barley-meal may afford a modicum of nour- 
ishment for two or three days, until the height of the 
attack is passed. Pine wheat-flour, rice, potatoes, and 
turnips arc additional fobds that contain very small 
amounts of nitrogen or vegetable albumen. Apples and 
grsvpes are also somewhat nutritious, and may be grate- 
ful as condiments. These latter articles can be em- 
ployed in the less severe cases, or after improvement is 
established. It is best to administer nourishment in 
moderate amounts and often, su that it will not be too 
long undigested, as otherwise it may irritate the ali- 
mentary canal by feeding gastric or inteBtinnl fermenta- 
tion. In the periods of greatest severity, or when 
ureemia most threatens, even milk should not be used, 
but during convalescence it is particularly wholesome, 
for it is a diuretic, very nutritious, and easily digested. 
It may with advantage, at this time, constitute the chief 
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element of diet. When a normal nitrogenous elimina- 
tion by the kidneys has been re-established, other albu- 
minous food can be tried with caution. The fact that 
gastric juice and pro1)ably other digestive secretions are 
lessened in ncpijritis makes it necessary to guard against 
filling tiie stomach with food, but enough must be given 
to maintain nutrition. 

A patient should remain in bed until oedema has 
wholly disappeared and urea is voided in normal quanti- 
ties. Exercise should not be continued if by it the 
elimination of urine and nitrogenous matter is lessened. 

To limit or lessen renal congestion, leeching and cup- 
ping are often employed. Although unnecessary in the 
milder cases, they are especially indicated in those in 
which there is the most congestion ; those in which the 
urine is scant, very bloodj' ; and in which there is 
backache. 

Cathartics are also employed to deplete the renal 
vessels. Aperients, such as Roclielle salts and magnesia 
sulpijate, are the best. In acute nepiiritis, and esi>ecially 
at first, catharsis must not be carried so far as to in- 
crease a patient's weakness. It is usuallj' sufficient to 
maintain tiie stools soft, and defecation should take 
place only two or three times daily. A small glass of 
Hun3'adi Janos water, a little of liquid citrate of magnesia 
or Carlsl)ad salts, taken in tiie morning, will usuall}- ac- 
complish tJjis. If tiie urine is suddenly almost suppre8se<l, 
a few liquid stools will often relieve the congestion 
which causes it, and should be provoked unhesitatingly. 

It goes without saying that drugs and beverages, 
which in themselves are renal irritniits, must not be 
used. Among these are all alcoholic beverages, tea 
and coffee, terebintiiins, copaiba, and squills. 

The obstructions in the renal tubules are composed 
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of cells, tlie gi-amilar detritus wliicli results from tlieir 
dissolution, iind b3'n,line suLstfiuce. Miieli of tliis cnii be 
wAslied from tUe tubules by si luore copious flow of i 
urine. The iiyidine substsince liiis been shown bj' Ciii'dy , 
til be soluble in nlknline solutiuns; therefora, to ni:ike 
tlie tubules pntent, tlie urine must be kept nlkaliuo nud j 
must lie ubnnilivnt. J 

Digititlis will incveiise the genem! Iiloort-presaure, J 
nnrt therefore the pressure in the glomcrulur tufts, by i 
iiicreiisiug the vis;or of the heui't's action and. by con- ' 
ti'iietliig tlie arterioles. This will cause a more rapid 
flltnition of wuter from the blood into tbe urinary ehaii- 
iiels in cases of acute nepliritie. The quantity of urine { 
is decidedly increased by this drug. Its action is pref- , 
ernble to that of stropbaiithus, for tbe latter, In tliei-a- 
peutic doses, does not contract the arterioles. The ' 
action of digitalis upon the arterioles ia, moreover, 
valuable, since it lessens hieuiorrliage. In order to 
render the urine alkaline, such drugs as the citrate and 
acetate of potash and liquor nmrnouii acetntis may lie 
used. The first fire the most agreeable to take, and may 
be employed in doses of from 2 to 4 grauiniea (^ to 1 
drachm), repeated every two to four hoiii's, as may be 
needed to keep the urine alkaline. Liquor ammonii 
acetatis may be given in doses of from 3 to 4 cnbic 
centimetres. (^ to 1 drnclim). It ia certainly true that, 
under the inQuenc^ of these drugs, easts usually become 
less numerous and less i>errect in outline. 

Tlie diuretics just mentioned are usefnl not only to 
keep the urinary tubules open, but also to promote a 
more perfect escretiou of urinary solids. Difritalis 
helps bj' making a moi'e copious Sow of uriue; the 
potassium salts aid by iLicreasiug the oxidation within 
tbe system and by stimulating the renal epithelium to 
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greater functional activity. Therefore, larger amounts 
of urea are voided, which means that many imperfectly 
oxidized products of metabolism become perfectly 
oxidized, and are in a condition for easy elimination. 
This will greatly lessen the danger of uraemia. Although 
lactose and glucose are often very efHcacious diuretics 
in cardiac affections, thej^ are not so in renal diseases. 
Indeed, in the latter diseases they sometimes produce no 
appreciable diuresis. The3' probably' act upon the renal 
epithernnn,and, if it is not intact, they are inefficacious. 
In my own experience they have proved moderately 
efficient in some mild cases of chronic nephritis, but 
almost useless in the acute disease. Unfortunately, the 
epithelium is often so extensivel3' desquamated or dis- 
eased that these drugs are able to promote only a very 
moderate increase of urine, urea, etc. We must depend, 
therefore, upon other channels to eliminate the poisonous 
effete materials that \\v<\y be accuniulating in the system. 
The skin will eliminate the largest amount of such 
matter; therefore, diaphoresis should be provoked early 
in all cases in which the amount of urinary solids voided 
dail^' is much reduced. (See page 269.) It should be 
repeated for a few miijutes daily, or every second or 
third day, according as the kidneys are able to do their 
work more or less well. Din phoresis must be resorted 
to with caution whenever there is much oidema, for, b}- 
provoking a sudden re-absorption of ajdematous fluids 
which contain nrieraic poisons, an attack of ur<nemia ma}' 
be precipitated. It is safer first to remove the oedema by 
tapping or punc^ture. Drastics are important aids in 
preventing niaemia. They must be used with the cau- 
tions descrilK'd on page 270. 

General (edema, if it is not great, can be made to 
disappear by diuretics, drastics, diaphoretics, or all 
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combined. If it is grent, tbe last group of drugs »re t!ie 
most efflcftcioiis, but, as Uns just been espluined, must 
lie used with caution. Sometimes ascites ami pleural 
and pericardial effusions can be removed by tlie same 
means, but nainilly less promptlj' and less perFeetly. Tlie 
sei-ous sncs, ortcn, must be di'aiiied. liapid drainage ot 
the smaller ones is best aecomplisbed by an aspii'ator, 
and of tlie liirger by a trocar. If diuretics, and occa- 
sionally drastics, or, instead, a iiot-air bath is given. 
refilling of the sacs can bo prevented. It' general cedema 
is great, and if urseniic symptoms are present or feared, 
it is IwBt to witliilniw the droi>Bical interstitial fluid 
through deep ankle incisions. These are made prefer- 
ably over the inner malleoli. They should be deep 
enongh to incise all the tissues down to the periosteum, 
and should be at least three-fourths of nn inch long. 
A Iter tlie incisiouBare made the patient should sit erect, 
or be placed in a semi-reclining posture, with tbe feet 
lowered as much as possible, that the fluids may gravi- 
tate to tliein and flow freely from the wonnds. In 
twenty-four honra all the interstitial dropsy oaii usually 
be removed from the body, and, by otiier means, it can 
lie prevented from re-accuniu latin g. 

During the period of recovery the greatest care must 
lie tiiken to prevent exacerbations by a regulate*! diet, 
by rest, and by careful clothing, ao that the skin's tem- 
perature will be kept ecinable. During convalescence it 
is often advisable to send patients from our raw and 
ciiangeable winter and spring climate to a warmer and 
more equable one, such as enu be found in Florida, 
Georgia, and Southw&stern Texas. 

Iron, strychnia, and otiier bitter tonics are now most 
useful. Tlic iron will cure the nuieniia. which is inci- 
dental to the disease, and it iielpa to prevent and 
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conntemct the degeneration of renal epithelium. Strycb- 
ni:i is |>erha|)S the most i>owerrul stimulant of nutrition 
that we pos»sess. Quinine and, to a less extent, other 
bitters, like gentian, act in tlie same wa3\ 

So soon as the kidneys perform their function fairly 
diuretics can l>e uniduallv omittetl. Di<>:italis can usually 
be discontinueil iK'fore the alkaline diuretics are, as tliey 
may l»e longer nee<led to maintain the urine alkaline, the 
tubules free, ami the elimination of nitrogenous matter 
abundant. 

The urine should be examined daily during the acute 
|>eriod of the disease, and particularly with reference to 
the amount of nitroifenous matter that is eliminated. 
During convalescence it need not be examined so often, 
but should be occasionally for some weeks, even after 
albumen has disapi)eared from it. So long as there is 
albuminuria exercise should be forbidden, although, in a 
good climate and favorable seasons, carriage-riding may 
be permitted during convalescence, and the patient may 
be moved from room to room, so that the mind may he 
kept buoyant by variety and chansre. 

Prognosis. — The prognosis of acute nephritis is gen- 
erally favorable, for almost all cases recover. It is 
usuall}' considered less severe in later life than in early 
manhood or childhood. The danger to life is from 
uraemia and various complications. If the urine is very 
scant the case must be regarded as grave, because of the 
danger of unemia. If pneumonia or empyema develop, 
death is almost certain. Extensive dropsy increases 
the gravit}' of a case, especially if the pleural or \yen- 
cardial sacs are involved. A small i)roportion of cases 
become chronic. If the acute nephritis is secondary*, 
the character and gravity of the primary disease must 
modify or shape a prognosis. 




CHAPTER XXXII. ' 
Chronic Parenciiymatods Nephritis, 

Causes. — Cliroiiic ]iai'cnclij'nnutou3 aepliritis odeii 
follows acute, but orteiier it begins as a cbroiiic disease. 
ScArlatiiu is n freqiienl cause of it. Clironic sui>- 
purntioii niiky j)ro<liice cLiroiiic iiepht'itis alone or com- 
bined with amyloid infillfntiuii, MaUvi:i and syphilis 
are two diseases out of winch it often develops. TUe 
uric-acid diathesis, gout, and rheumatism are also causes. 
The constaut use of alcohol, and especially of the stronger 
beverages, predisposes to tlie disease, and aoinetiiuea 
undouhtedly provokes it. Msiiiy cases arise without 
assignable ouise. Exposure to ^ret and cold aud cliange- 
able atmospheres is regarded by some as provocative 
of many of these cases. I must agree with Ralfe in 
believing that work u|ton damp and cold ground, or a 
residence in rooms that are dftm[> and cold, is much 
oflener a cause. 

The disease occurs most frequently in males and 
during the first half of adult life. It is rare in childhood 
and of occasional occuri'ence in advanced liTe. 

Anatomy. — When the disease attains its full maturity 
a lesion is developed that differs greatly from that of its 
early period. Tiiese differing states may he described 
as its Srst and second stages. 

In the first stage the kidneys are much enlarged. 
Tliey may be two or three times larger than nntnral. 
The capsule is smooth, ami can be readily stripped from 
the kidney's substance. When the organ is much en- 
larged it will gape tlirough an incision in the capsule. 
The surface of the organ is usually mottled gray, or 
(295) 
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often almost white anil red. These eolora miij' exist in 
varying proportion. Many times the red areas are pale 
red. In niimetoiis cases the liidney's surface is uni- 
formly white or yellow-white. When a section is made 
through the kidney the enlargement will be seen to be 
due to a broadening of the cortex. It is oft.eu twice its 
usual size. The cut surface of the cortex will be mottled 
or uniformly yellowish white, as is the surface of the 
organ. The pyramids are red or, rarely, pale. Usually, 
there is a strong contrast of color between the cortex 
and pyramids. Tlie j'ellow color of the kidney is due 
to fatty degeneration. This is the most characteristic 
renal change in this diaense. The niici-osoope will re- 
veal the degeneration most clearly. The epithelium 
of the renal tubules is the focus of the degenernlion. 
Its cells are often swollen, very granular, and contain 
numerous visible droplets of fat. When swollen they 
may nearly occlude a tubule. Tiiey frequently disinte- 
grate, and fill the tubuies with a granular detritus and 
oil-droplets. Wlien the cells are cast off they are usu- 
ally replaced by new ones that are thin, and, therefore, 
enlarge the calibre of the tubules. These changes 
are most marked in the convoluted tubules, but are ob- 
servable, also, in the others. Within the tubules hyaline 
casts are abundant, and granular matter, desquamated 
epithelium, occasionally leucocytes, and red blood-cor- 
puscles exist in varying amounts. The glomeruli are 
usually not changed in size, but sometimes they are a 
little enlarged. Many of thcui are normal in appear- 
ance ; many of tlie others have thickened capsules. The 
capsular epithelium proliferates and causes the thicken- 
ing. Sometimes tliis thickened tissue becomes partly or 
wholly homogeneous or hyaline. Fatty .degeneration is 
most common in these cells. The epithelium covering 



the capillary tuft is aiso thickened. HeemoiThages 

sometimes take place into tlie glomeruli, and also into 
the iatertubulur tissue. In tlie i-nre cases, which are 
called chronic htemorrliagic nephritis, tliey are abundant 
and almost constant. The tuft of capillaries sometimes 
contmcts or atrophies, and may, iu pai't or wholly, be- 
come hyaline. The stroma of the kidney always con- 
tains a serous exudate, but in places, especially near the 
glomeruli and about inteilobular veins, there are cellular 
exudates. Sometimes, in the cells of the interstitial 
tissue, droplets of r:U can be seen. 

In the second stage the kidney is not so large or, in 
the most marked cases, contracted. Its surface is gran- 
ular or rough, at least in spots, and sometimes geu- 
ei-atly. It is mottled or uniformly yellowish white. 
The capsule is adherent where the surface is contracted. 
The cut snrfitce of the cortex exhibits an irregular out- 
line, and shows that it is a cortical contraction that 
causes the general renal contraction. Under the micro- 
scope the points of greatest coiiti'actlon will be seen to 
be composed chieHy of counective tissue. The tubules 
are contracted, atrophied, and often obliterated. The 
glomeruli are small ; tiieir capillary tuEts are much con- 
tracted. The glomerular capsule is thick. Both tull 
and capsule are often homogeneous and hyaline. Be- 
tween these areas of contraction are others that exhibit 
the lesions of the earlier stage. The contracted arena 
are usually near the surface of the kidney and in the 
interlobular districts, A desquamation of epithelium 
from the tubules, wiiich then collapi^e and are obliterated, 
precedes the proliferation of connective tissue and dis- 
appearance of normal renal structure. The interstitial 
tissues now proliferate, and the exuded leucocytes help 
to produce new tissue, in the process of whose develop- 



Bimt mdhesioDS form witti tbe renal capsules. TLe 
iotersUtuI clutages kail to L*otD)>ression of tieighboriug 
tabnlea aitd to ioterfierence witti tbe capillary circula- 
tion. Tbis in torn leads to more ilestrtictiou of epitlie- 
lium and an extension of Uie lesion of induration. Sucli 
elianged oecnr only in tlie most chronic cases. 

Besides llic^ cbarttcteristic renal lesions, cedetna of 
the snbcutaneons tissue and of tbe serous sacs is com- 
mon, and less frequeuily cedenia of tbe lungs or glottis 
occurs. Cardiac byperlrophy is common. It may be 
eitber unilateral or hilaleral. Valvular lesions of ibe 
heart occur in about 25 per cent, of cases. 

It is <)uite evident, from the nature of these patbo- 
logical changes, that diiii-esis must be lessened in the 
first stage, btit in ibe second it may be increased, be- 
canse of tbe interference srjth the circnlatiou, and con- 
eequent increased arterial pressure wliieh tbe eirrbosis 
provinces. On account of the destruction of epitbelinm 
or interference witb its function, tb ere is n lessening of 
excretion of urinary solids in both stages. Tlius, tbe 
same functional derangements tbat esist in acute ne- 
phritis are produced, but, because of tbe insidious and 
slow development of chronic nephritis, its clinical, as 
well as its pathological, picture differs gi-eatiy from that 
of acute nephritis. 

Symploine. — Chronic nephritis may develop from 
acute, and is especially -ipt to when scarlet fever is the 
primary cause of the nephritis. But its most charac- 
teristic tj'pe begins as a chronic affection. When it de- 
velops from tbe acute, red corpuscles gradually disai)- 
pear from the urine, but the albumen in it may increase. 
In varying amounts there are, also, casts, cells nnd their 
detritus, and oil-dropleta either floating in the urine or 
imbedded in tbe casts and cells. (Edema persists, or, 
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at times, disappears pai'tly or wholly, tu re-appear 
occftsionully. 

Wlieii its onset is inaidioua tUe diaeuse uiay be dis- 
covered by II cliiuice uriiinlysis. -Tlie patient may com- 
])luiii only of wenkiieas, ol' tinor«xia,'Of astLnia, oi' some 
syuiptoRi of ciiroiiiu ursamia. Quite as often attention 
is ftltrauted to tbe uoiiditiun of the kidiie3'S by the de- 
velopment of ledema. The latter is ofteiieat Brst no- 
tieed iu puffed eyelids in the morning, or swollen ankles 
At nigUt. When tlic disease is chronic from its incep- 
tion, dropsy may not develop until it liaa been estnb- 
lished for weeks or months. At lirst, it may fiiictiiate, 
disappear for u feiv days, to re-appear, or lessen, and 
ivgain increase. When onee develoi^ed, it rarely disap- 
pears entii-ely or for long. As a rule, iu spite of tem- 
porary abatement by ti-eatment, it will increase and dis- 
tend the subcutaneous tissue over the whole body. The 
nlHlominal cavity is generally filled, and sometimes the 
pleural or pericardial cavities are also. When mdema 
is great the scrotum is nsnallj- distended and the skin 
of the penis much swollen and deformed. The legs will 
Itecome so large that the tightly -stretched skin is glass- 
like in smoothnes.s. Great stretching of the skin usually 
causes malnutrition, and eczema breaks out npou it. 
Occasionally, gangrene will occur, sloughs will form, 
and. leave deep and very sluggish ulcers. Xot unfre- 
quently from an eczematous surface upon the legs, and 
oftener from deep cutaneous ulcers, the sernm will flow 
so rapidly as to drain the tissues of their fluid and cause 
a partial or complete disappearance of dropsy. Eczema 
may attack otlier parts of the body, bnt the legs and 
scrotum are its favorite sites. Ascites is often so great 
that it compresses the abdomlLial viscera and pi-eveuts 
hearty eating even when there is an appetite. Itcrowds 
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tlie diapbi'sgni u|iwiir<1, nrten displaces the liitirt and 
preventB a free ezpausioii of the lungs. AisL'itic pa- 
tients are, tlierefore, sliort-winded. Tliey freqiienlly 
avoid the reclining poaUire, because the fluiii gravitates 
against tlie dinpliragm nn<\ mnkes respiration painfull}' 
sliort and labored. When the second stage of the dis- 
ease develops, the increased dinresis sometimes cnnses 
the dropsy to disappear. In rare cases of ehronip 
Itareiichymntous nephritis, dropsy does not develop; 
but it occurs more uniformly and more persistently in 
it than in anj' other furm of renal disease. Its amount 
varies inversely as the quantity of urine varies. 

As in other forms of nephritis, the urine furnishes 
the most pathognomonic signs of tiie malady. In tlie 
first stage of this disease the urine is diuiinislied in 
amount. This diminution may be moderate, or it may 
be to from 1.50 to 350 cubic centimetres (6 to 12 ounces) 
a day. It is usually dark colored and turbid. Its spe- 
cific gravity varies from 1020 to 1040 and is ufiiially 
greater than is normal. Its reaction is aciii. Albumen 
is abundant in it. Commonly, it aniountfi to about 1 per 
cent., but may be more than 5 per cent. II' the disease 
develop insidiously, the amount of albumen is at first 
small and gradually increases. There is nu abundant 
sediment in the urine. This contains urates; often a 
few red corpuscles from the blood ; granular and fatty 
epithelial cells, which at'e always present, and are at 
times very abnnd.int; casts and some granular matter, 
intermingled with which oil-drops can generally be dis- 
covered. The casts at fii'st are long, narrow, hyaline, or 
granular; later, they are shorter, broader, and more 
granular and fatty. Sometimes a few granular or fatty 
epithelial cells will adhere to them. The presence of oil- 
droplets, or fatty cells or casts, is particularly cliarac- 
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terietic of this form of iiepliritis. Red corpuscles from 
the blood are often absent in imlividuul specimens, but 
mtiy he very abimilaiit ivhen so-ciiUed acute e^cacerba- 
tious occur. Theu the iiniie dimhitshcs still more in 
amount, becomes red and cloud.v,of high 8i>eciflc gravity, 
and abumlnntly albumiiions. It resembles very closely 
the ui'iiie of acute nephritis, but contiiius more oil and 
fatty miitter. 

The urinary solids are always diminished in amount. 
Especially is urea diiniuisbed ; chlorides are less so, and 
phospbates and sulphates least. Tbe percentage of urea 
in single samples of urine is often increased, although 
the total eliminated in twenty-four hours is much dimin- 
ished. The amount of urea voided daily will vary. It 
may be normal for some days, and tbeu may be dimin- 
ished. 

In the second stage of the disease, the quantity of 
urine voided daily is commonly normal, or more tlian 
uormal. It is lighter colored and clearer than In the 
earlier stage. Its speciflc gravity will vary from 1010 
to I0I5. Tlie i^iiautity of alljumen lessens, and the 
daily excretion of urea is still more diminished. These 
urinary changes are characteristic of contracted kidnej'. 
The formed elements in the_uriiie are less abundant than 
in the early stage, but like them. 

In the first stage the pulse is usually small and 
soft. It may be quicker than normal if the ])atient is 
feeble, excited, or hurried. The heart is usually, at 
first, not hypertrophied or dilated. Later, one or both 
clianges will occur iu the left ventricle, and sometimes 
ill both ventricles. If the kidney become hardened 
and contracted and the blood's circulation through it 
impeded, an hypertrophy of the left ventricle occurs, 
and usually moderate dilatation. But even when the 
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kidney doee not contract, if tlie patient grow feeble 
uiid isdenia is consideralile, some, nnil at times very 
peat, dilntntion of tlie ventricles titlics pliice vritliuiit 
lijpcrtropby. Sometimea liypertrojiliy oT the lelt veii- 
Iriule occurs in this diseiise witliont assignnble cuiise, 
unleas tliere are irritiints in tbe blood tliiit mny provoke 
it. Hypertropliy of the rigbt ventricle is pi'obably due to 
failnre on the pnrt oCthe left to maintniu an equilibrium 
between the arterial and venous eirciilftlioii. This 
canaes passive engorgement of tbe Inngs, which must be 
■verconie by the right ventricle. When the heart is 
dilated and feeble eloLs are liable to form-in it, and may 

lee the vitrious phenomena of cardiac thrombosis. 

e state of the blood in ibia disease predisposes to 
tbi-ombosis. It contnins a larger proportion of water 
and Hbi'in-makers than is normal ; a diminished nnmber 
of corpuscles and albumen ; a aomewliat increased 
amount of fats atid salts. The quantity of urea in it 
varies inversely with tlie power of llie kidneys and skin 
to eliminate it. Tbe anjeraie condition of Ihe blooi) 
sometimes produces cardiac niiirmura. Accideii 
murs i-arely occur as the result of ciiiilinc dilatation 
independently of tbe nnieniia, and still more rarely they 
are due to interference will; the action of the valves by 
thrombi formed on them or tlieir muscular papillse. 

In the second stage of the disease the pulse beconii-,* 
hard. The physical signs of cardi.ic hypertrophy are 
demonstrable, if an enlargement of the heart cannot 
be shown to exist, an unusually forcefid u|>ex-beat, and 
often ore displaced downward and to the left, and aii 
accentuation of the second sound over the aorta ii 
proof of it. Hiemorrbages may occur from the nose J 
and other mncons membranes. The state of the 
and ft cardiac hypertrophy will dispofie to them, Alhu- J 
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miiiiiiic retiiiilb (see |ntge 331),wliile possible, : 
common, and is especinlly iiire in llie first stit^e of the i 
iliaense, Tlie teinpeniliire is noimul, unless some com- | 
plicikliiig inflAin million onuses it to rise. 

'i'lie skill is 11311)111; dry nnd rough. Tliongh it i 
pule, it has not thi: clear, white color tlint is often 
seen in acute nephritis. It is yellowish or parch- 
ment-like. This is especially trite of the most chronic 
cases. , , 

A gmdnnl but marked loss of strength nnd flesh 
tiikes place from tlie first. During periods of remission 
in the course of llie disease some gain may occur, but 
such gains are only teiuponiry. Emaciation is often 
masked by dropsy. It is very evident when the hitter 
is removed. Loss of strength will, in time, confine a 
patient to the house and to the bed. Respiration will 
not be interfered with, except by (Edemas, sucli aa 
excessive ascites; pleural, pulmonary, or laryngeal 
dropsy. Chronic uriemia may cause asthma. 

Lack of appetite is an early aud usually [lei'siatent 
symptom. Nausea aud vomiting are sometimes due to 
indigestion, but often to urremin. When oedema is 
great, a serous fluid is sometimes vomited, which is 
dropsical in origin. !n such cases there is often a 
serous diarrhrea, which is also due to intestinal (?dema. 
Rarely, intestinal ulceiiition complicates chronic nephri- 
tis. In many eases, altbougli there is little appetite for 
food, there is no demonstrable failure to digest what is 
taken. If vomiting and nausea occur, unassociated with 
evidences of indigestion, they are usually dm 
Recently, Bieruncki has studied gastrii 
cai-e, iu vuaea of Blight's disease. He finds free hydro- 
chloric acid in the stomach in diminished amount, and 
sometimes wholly absent ; pepsin appai-eutly ilimiuisheil, 
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and lactic acid in only small quantities. These changes 
occurred botli with and without symptoms ofindigestion. 

A lack of energy and apibition is as evident as a 
lack of muscular strength, even in the beginnings of tlie 
disease. Acute uraemia occurs less frequently in 
chronic parenchj^matous nephritis than in other renal 
inflammations. Mild chronic ursamia is not very un- 
common. If severe ursemia occur, it is usually when 
there are acute exacerbations of the nephritis, or toward 
the close of life. In the second stage uraemia is rela- 
tively frequent, but it is not so common as in interstitial 
nephritis. It is probable that several factors contribute 
to produce amenity to uraemia. The diminished appe- 
tite and disinclination for albuminous foods help to pre- 
vent the formation of uraemic poisons. The slow waste 
of the tissues and disinclination for active exertion pre- 
vent the rapid formation of them from the living tissues. 
Much urea and presumably other effete and toxic 
matter is stored in the dropsical accumulations which 
are usually so abundant. 

The second stage of the disease is characterized by 
an increased flow of watery urine, by a disappearance 
of dropsy, by a pulse of high tension, cardiac hyper- 
trophy, and by relatively frequent uraemia. 

In the course of chronic parenchymatous nephritis, 
exacerbations often occur which closely resemble 
attacks of acute yenal inflammation. They occur oftenest 
in those cases that were at first acute, or in those that 
are sometimes denominated chronic haemorrhagic ne- 
phritis. The latter are characterized pathologically by 
a mottling of the surface and interior of the cortex with 
red and 3^ellow areas, and by numerous minute points 
of haemorrhage. Undoubtedly, exposure to cold and 
dampness often precipitates these attacks. 
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The disease miiy last for months or even years. Re- ' 
t&vei'y is very iiire. Tlie long«r it lasts, the lees are tlie 
chances of recovery. Few caees exceetl two years iu 
their duration, unless renal cuntractioii oeeurs. They 
may then be more protrncted. A larger proportion do 
not exceed one yeiir. Death may result From urtpmia 
suddenly, from dropsy which disables one of the organs 
essential to life, or from complltmtiug inllumniAtions like 
pleurisy or pneumonia. 

Diagnosis. — A direct diagnosis is usually possible. 
It is based (I) upon the character of the urine, (2) upon 
the character of the anasmia, (5) uiion more or less con- 
stant and usually considerable oedema, and (4) upon tire 
olironicity of the disease. It must, sometimes, be dif- 
ferentiated from acute renal inflammation, from amyloid 
kidney, and the second stage from interstitial nephri- 
tis. It is chiefly apt to be confounded with acute 
nephritis when so^alled acute exacerbations occur, or 
when acute cases tend to beuome chronic. Acute ex- 
acerbations are distinguished from acute nephritis by 
the history of prior oedema, or of other symptoms of 
nephritis, and by the existence in the urine of fatty 
cells and easts, and often free oil-droplets. Usually, the 
complexion is diflferent. It is a purer white in the acnte 
disease. If the kidney is amyloid only, the urine may 
be undiminished in amount, or even increased, and will 
contain ahiuidant albumen. The most_signiflcant symp- 
toms of lardaceous kidney are, besides the existence of a 
cause for tlie lesion, the co-existence of enlargement and 
bardeiiing of the spleen and liver. When, as not unfre- 
quently happens, chronic ne])hriti8 and amyloid inflllra- 
tionco-exist, adiagnosisof both lesions maybe impossible. 
It is only necessary to distinguish chronic parenchyma- 
tous nephritis f^om interstitial when the- former has 
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veaehed its seconcl stage. The urine may be very simi- 
lar from bulb these lesions, thougli usually from tlie 
former it is less nbimdiial, more ulbiiniNious, and of 
liiglier specific gravity. In the Ciisea of [liirenuhymatous 
nephritis there is & history of furiuer ledema, which is 
rare in iuterstltial nephritis, except in the lust stage. 
The diagnosis will, therefore, dejieud chiefly upon the 
history of the developmeiit of the disease. 

rrefl( men (.-—Whenever it is possible, the cause of 
chronic nephritis should be removed. This can be done 
by draining abscesses, by treating syphilis or malaria, 
by discontinuing the use of alcohol, or other renal 
irritants. 

If the disease begin as acute nephritis, it must be 
treated as the latter should he: To maintain the per- 
meability of the uriniferous tiibnles the urine shonhl be 
kept alkaline ; to prevent renal congestion and cardiac 
hypertrophy, or to lessen osdeina, the circulation should 
be equalized by laxatives; to lessen cedema, and es- 
pecially to prevent iirieniia, hot-air baths and rest should 
be relied upon; to maintain nutrition, and to prompt 
the kidneys to greater activity, a milk diet should be 
maintained ; eggs and meat should be forbidden. Siichs 
course of treatment will usually lead to mnrked improve- 
ment, and often eveuto recovery. During convalescence, 
patients must be carefully guarded against relapse. 
Its possibility must be remembered even for a j-ear or 
more, and it should be averted by prophylactic measui-es 
slmilnr to those that are uecessiiry in the course of the 
disease to avoid acute exacerbations. 

If the disease is chronic from the first, the indica- 
tions are; (1) to guard against acute exacerbations, (2) 
to prevent or limit fatty degeneration, (3) to lessen tbe 
excretion of albumen when it is excessive, (4) to pre- 
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vent iiiremia, and (5) to lessen tsderaa. IF tlie second 
singe is vejiclieil, we may attempt to lessen (1) the iiiter- 
stitini hyi)er[>lu8ift which characterizes it, and (2) canliiic 
lij'irertrojiliy. 

Acute exacerbations can be beat avoided bj' ctotliing 
tbose wbo liave clironic nephritis in woolen or otlier 
underwear tGat will maintain an equable surface tem- 
pemtni'e for the body, or at least prevent sniUleu sur- 
face changes, A residence in an eqnuble climate is 
estreniely desirable. I'litients should especially avoid 
damp and cold climates, and houses that ave damp or 
niion soil iraperfeutly drained. All substances that, by 
elimination through the kidneys, irritate them sbonld 
be avoided. A tnilk diet is, in most cases, almost a 
speeific, so favorably does it intlneni/e the disease. 

The most chai'oeteristic feature of the lesion is fatty 
degeneration. A milk diet, or, at least, one easily 
digested and assimilated, is essential to pi-eveiit this, by 
maintaining a heultblnl nutrition of the renal cells. 
Tlioroiigh oxygenation of the blood isjust as necessary 
for the maintenance of perfect tissue-change. Tlierefore, 
the rooms of the sick should be perfectly ventilate<l. and, 
if respirnlion is interfered with, or ureemia evident or 
threatening, oxygen iiihalationa may possibly help lioth 
to cleanse tlie blood and make metabolism more perfect. 
Of drugs, tbe most important is iron. It seems pai 
larly to limit or prevent degeneration. Its preparations 
are so numerous that there is a wide field for choice. 
The preparations wblcli I oftenest use are the citrate, 
tbe potass io- tartrate, the subcarbonate, the iodide, and 
the tincture of the chloride. Occnsionnlly a change 
should be made from one to another of these prepara- 
tions. If tlie anemia does not promptly disappear, or 
the evidences of disease lessen, courage should not 
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!o8t so long as the flyraptoiiiB do not beoome more grave, 
for elinngeB are slowly wrought, in so chronic a trouble, 
and the remedies must I>e iierseveriugly used. Iron 
acts best when given with sti-ychnia, or quiiiia, or both. 
They iiaduubtedly stimulate cells to greater nutritive 
activity. A capsule can be given, three or four timeB 
daily, that will contnio these tonics and iron in combi- 
imtion, or a Boliition of tiiem may be administered. 
They should be given in varied forms, but almost coii- 
stiuitly, for months. 

In this variety of nephritis the loss of albumen is 
considerable, and may contribute materially to cause 
weakness. Various drugs are nsed to lessen it. Some 
of these. I am convinced, accomplish the olject, but I have 
not seen sufficient im[)rovenient produced in the general 
health of a patient, while they are used and the albnmi- 
nurin is checked, to make me confident of their utility. 
The drugs which can be most safely and efllciently em- 
ployed to limit the excretion of albumen are: Tannate 
of sodium, which can be given in doses of from ^ to 1| 
grammes (5 to 20 grains), in water; tannic or gallic 
acid, in their usual doses; or nitric acid, ergot, caffeine. 
or fuchsin. The last is given, in doses of from ^ to 3 
decigrammes fl to 3 grains), in pills. 

I liave already described fuliy the methods by whicb 
urffimia is to be avoided and treated. I need now only 
outline the treatment most ap|)licable to this foriu of 
nephritis. If usdema is considerable, a patient should 
remain in bed, or only be move<l to a lounge or another 
bed. If there is no, or very little, (Edema, moderate 
exercise may be permitted; but it should never be ex- 
hausting or very long continued, for much exerfisc 
certainly increases the danger of iinemia. 

A prescribed diet is most impi>rtant in the treatment 
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of this affection, for by a cnrefiil reyulatiou of it I 
danger of uiiemla can be greatly leBseiied, Milk is, fi 
cliroiiic iifireiieliymiitous nc'phritis, niory limn ji fooil ; 
is oiirntivc. Just how it prudiKjea its good elfeuts is n 
kiion-n. U is readily digesteil and tionverted into very I 
nssiniilnlile nntrimciit. It contains very little uf wastH' I 
oi- nseless matter. It is iilso liiuretie. Tliese are qiiali- ] 
tiet4 wliiiili adiijit it especially to the diaense. It cnntaina 
a small amount of allnimen, but not cnongii to l>e 
dangerous, nnle*s ttie daily volume of urine is very 
greatly reduced. Milk, as aii exclusive food, uontaihs 
an excess of fats. This is iinrtoiibtedly one reason why 
it is so perfect a food, although it contains so little 
albumen, for it is proven that Less albnnien is needed in 
proportiou as fats and carbohydrates are taken in 
increased amounts. A Btrictly milk diet, lung coulinued, 
liaa often proved oiinilive. Disgust for milk is fro- 
qnently caused by restricting patients too qniekly to a 
diet of it only. Therefore, the regimen shonld be 
restricted eoinewbat gradually. Meats, eggs, flsh, cheese, 
and legnrainous vegetables should be Hret omitted, and 
slowly the farinaceous foods can be withdrawn. A milk 
diet is best tolerated wheu the bevei-age is taken in 
moderate amonnts every two or three honi-s, It is also 
important that the stomnch should not he overloaded, 
as indigestion, which is likely to result from it, nsnally 
produces suhstances that irritate the kidneys in the 
process of their elimination, or help to make the blood 
toxic. If a patient can, he should adliere to a milk 
diet. Often, however, patients grow wearietl of it. They 
can occasionally be allowed a little fruit, or a soup made 
of milk, flavored with some vegetable, like asparagus, 
pease, or tomatoes. Occasionally, thin milk-gruels, 
apple-sauce and milk, or some other fruit and milk, can 
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lie siiniliirly eniplo.yeti to vary the Jiet. Upon a strictly 
milk diet, a imtJcnl alioiiKl partake of it at about seven 
atul ten in tlie morning ; one, fonr, eeveii, and ten in tlje 
artenioon and eveiiinL;. If it is varied bj- some of the 
nrtides just mentioned, tiiey may be sniistilnteil at ten 
and four, or at seven in tlie morning and aeven in the 
evening, while milk only should be tnkeii iit other times. 
But It is best to adiiere as long as jxi^isible, and in as 
maiiy cases as possible, to a purely milk dii?t- Often, if 
the regimen is varied for a few diiye, as I Imve suggested, 
a iliilk diet una be again adopted by tlie patient witUout 
distaste. WheD milk is altogether dist:iste('nl,and eanuot 
be taken in qnantities sutticient to Diaintaiu niitritioii, ii 
fitrinaeeons and frnit diet mnst be udopted, bnt nil 
albuniinons food shonld be excluded from it. As pease 
and beans contain considerable amounts of nitrogenous 
mntter, they should not be need. If milk is not taken 
freely, water should be. It helpa to produce freer diu- 
resis. It dilutes toxic matter that may be in the blood. 
Distilled wiiter or spring water that fs as free of mineral 
matter as possible is tbe best, as it is able to dissolve 
more waste proiliicts, eapeeially those imperfectly pre- 
pared for solntion, and therefore most apt to ilccii- 
miilate in tbe system. The use of large amounts of 
water at springs, and tbe good results which accrue, 
liave ma<1e many famous for the treatment of reiml dis- 
eases. At least, a glassful of 'water should lie taken at 
each me:d-tiine. and one between naerds and at l)ed-time. 
If patients cannot lie kept on n milk diet, but must he 
allowed one that is more varied, stili greater care must 
be exercised that the stomach be not overcrowded, or 
imligeation produced. Only so much us can be well 
digested and assimilated should be taken, and it should 
b« washed into the blood with frequent drafts of water. 
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Diuretics may Ite relied upon to prevent urffimia if the 
daily quantity of urine voided and of niiro^eiious 
mntler eliminated is lessened & little unh*. In more 
urgent cases tliey may lie aided by occasional purges or 
by Bwealings. DinpLoresis, it must be remembered, 
slioukt be provoked with care, or not at all, if (edema is 

To relieve liropsy reliance must agniii be placed upon 
diuretics, cathartics, and diaphoretics. If plenml, peri- 
cardial, or [)eritoneal dropsy endanger life by compresa- 
ing the Inngs or the heart, it should be relieved by aspi- 
ration, or drainage through a trocar. If subcutaneous 
oedema is great, and it does not seem safe to remove it 
by diaphoresis, incisions at the ankle may be made, and 
the whole may be withdrawn. When redema is great 
the amount of urine voided daily is very small, but often 
wben the cedemntoua fluid is rapidly withilmwn throngli 
incisions it will increase almost to a normal quantity. 
The kidneys renew their activity, and by careful treat- 
ment free diuresis can often be maintained for a long 
time. Perfect drainage of the subcutaneous tissues is 
usually accomplished by ankle incisions in twenty-four 
to forty-eigiit hours, Tlie incisions generally heal in 
tliree or four days after the dritinage ceases. The pro- 
cedure may be repeated several times without ill effects. 
The drainage of the tissues is less likely to be complete 
if tlie anasarca has been of long standing, or if the 
dropsy has often re-appeared. The connective tissues 
in which the fluid accumulates gradually proliferate, 
and the intercommunicatiou of lacunar spaces and 
lymphatic channels becomes leas perfect. 

If the second stage of the disease is developing, 
mercurials and the iodides nmy be used to check the 
connective-tissue proliferations, I doubt the 
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of tliese tiruga iu eases that have not a. syphilitic origin, 
and eren iti the latter they nve not always success- 
ful. Tliey are both diuretic, and may aid patients by 
virtue of that property. The iodides lower arterinl 
pressure by diluting the arterioles, and thus may delay 
uai-diac liypeitrophy, dilatation, and final exliaustioii. 
The nitrites produce prompter and greater arterial re- 
laxation, and, therefore, are often resorted to in this 
stage of the disease to relieve the heart of overwork. 
(See pages 218, 228.) When the kidney contracts there 
is greater clanger of nrnejuia than in the earlier stage. It 
must be averted by the same means as in other cases. 
The danger most peculiar to this stage of the disease is 
cai-diac eshanstioii from overwork, ond this must lie 
prevented, if possible. 

Ooraiilications, such as pleurisy, pneumonia, and en- 
docarditis, must be treated as they would be under other 
circumstances. While many cases of chronic parenchj-- 
matous nephritis are incurable, life can often be pro- 
longed for even many years by careful treatment, wlach i 
will prevent fatal complications. 



CHAPTER XXXIII. 

IsTERBTITIiL XeTUKITIS. 

t Cauees. — Interstitial nepliritis, attliougli it may occnr 
in iufiiiify or cliildiiood, is estreniely rare, except in the 
IfLst tliird of life. Deaths from it are most frequent 
l>etneen the foilietb mid stxtietli yenrs. ami es|>ecinllv 
between tlie fiftieth ami sixtietli jearfi. It is, bowever, 
so etninenlly a i-hroiiic affection tlint its begiimiiig niiist 
l>e (luted bnck from five to ten yenrs, or longer. One 
form of coutrncted kidney is iis30ciat«<l witli genenU 
nrterio-sclerosis, ami is one of tlie lesions connnon to 
old age. 

Renal cirrhosis is three or fonr times commoner in 
men tlmn in women. It nndoubtediy occurs oftener 
among high livers tlmn nmong^ those whose diet is sim- 
ple. The harm is prolmbly done b}' the estmcttves and 
spices which nre so :ibimdant in game, in richly dressed 
meats and soups, such as constitute a large i>&rt of the 
regimen of good livers. These substances, not easily 
nietnmorphosed in tlie blood or tissues, are irritants to 
the kidneys, by which Ihey must be eliminated. More- 
over, those who hobilually live npon such foods are 
usually dyspeptics, and, therefore, are only able to pre- 
pare them imperTectly for assimilation. In most in- 
stances, snch enters do not drink freely of water, which, 
if taken copiously, might wash these sulwlnnces rapidly 
from the system, and not leave them long enough in it to 
cause prolonged irritation. The beverages ofleoest osed 
by them are the alcoholics, which nre undoubted reiut) 
irritants, and most certainly dispose to fatty degenera- 
tion of the epithelium. Writers upon this subject 
-ilmost unanimously declare that the excessive oK of 
» o (313 \ 



alcoholics is the comnioiieNt (^aiise of cinhotic kklney. 
Renal cirrbosis ueu.illy occurs in those wlio use these 
beverages steadily, but moderately. The excessive use 
or alcoholic drinks leads often to acnte or oftetiest to 
chronic jmrenchymatous nephritis. The piitbological 
statistics collnted by Fovmftd prove this. My own 
clinical observations confirm it. 

Gout and the uric-acid diathesis are often primary 
to renal cirrhosis. The slow elimination by the kidneys 
of irritating nitrogenous substances imperfectly pre- 
pared for conversion into urea and eliminable matter is 
the probable cause of the nephritis. h 

Chronic plumbism occasionally produces renal cii^ 
rhosis. Scarlet fever and malaria are rarely primary tO' 
this form of nephritis. It ia sometimes said that pi-o- 
longeil mental depression disposes to this renal lesion. 
It ia true that the mental and renal trouble often co-exist. 
But it is not demonstrated that there is a relation of 
canse and etfect between tbeni. Depressed mental 
states are common .to dyspeptics, and also to those 
having uric-acid diathesis. It is more probable that 
the mental and renal state bave a common cause than 
that one is the canse of the other. 

In many, though not in a large number of cases, 
heredity is seemingly an etiological factor. Renal cir- 
rhosis is commonest in temperate climates. It mrely 
grows out of acute nephritis. If the latter almost sub- 
side, but persist as a small islet of chronic inflamma- 
tion, interstitial nephritis may be the result. It also 
grows out of chronic pyelitis, and through it, indirectly^ -j 
out of chronic cystitis and urethritis. fl 

AnalOTui/. — The renal cirrhosis which results fronn 
I arterio-scleroais is a lesion quite disiiiict from that 
I irhich results fioia gout, plumbism, high living, and 
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otlier ciiuses. When a renal arteriole is sclerosed and 
flu.iiiy beooiuea neiiviy orqiiite impermeiible, tlie glomer- 
ule or group of glomeruli to which it furuisUes nlTereut 
vessels cuiitificts. At first tbe capilliiry loops become 
sliriiiiken, hyaliuo, and iinpei'ineable. The glomerular 
epitheliiiui- is slied, and partly or wholly (Ii8Hp|>eara. 
The capsule coiiti-acts around the small homogeneous 
mass which represents the former capillary tuft. The 
capsule soiuetiraes ia thiukeiiecl , but often remainn 
iiiichaiigeil. Such glomeruli are Irequently one-fourth 
to one-sixth their normal size, and are functionally use- 
less. When a glomerulus ceases to pour flui'f down its 
urinireroiis tiibnle the latter also contracts. It at first 
colhip»es, its epithelial cells then diminish in size. They 
often fill the contracted tubule. Sometimes a tubule 
will be converted into a cyst bj an oljstructing plug of 
colloidal matter. There may be no interstitial change, 
but usually small, abnormal islets of connective tissue 
are discernible about the sclerosed arteries. These 
minute changes cnuse an irregular contraction of the 
renal cortex and make the surface rough or granular. 
The kidnef does not become as tough and hard as in 
cases of interstitial hyperplasia. 

When'there is true interstitial nephritis, the kidneys 
are imbedded in large amounts of fat. Tliey are con- 
tr.icted, but not equally. Tlie surface is rough and 
granular, reddish brown, or rarely grayish brown. 
Cysts, from the size of a pin-head to a bean, are common, 
both on the surface and in the renal substance. They 
are distended with a clear fluid. The kidney is firm and 
leathery in consistence. The capsule ia thick and 
firmly adherent to the renal substance at the points of 
depression on its surface. A section of the organ 
exhibits the same color as its surface. The granulations 
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on tbe Kiirfnce and tlie tissue beneath them are dark 
colored. The depressed arens may be grayish. Tlie 
oortex has e. very irregular width, and is often in places 
very narrow. It iimy he to the pyrinnids as one to five 
or as one to six. The pyramids are nsnally deeply con- 
gested. Tlie pelvis is often diluted, nnd soiuetiinea 
inflituied. In the goiit\- kiduey, gray, hartl streaks can 
be seen and felt. These consist oT deposits of urates in 
the interstitial tissue, tlie epithelium, or. within the 
tiiljLdes. 

Tinder the microscope the thickening of the capsule 
is seen to he due toa connective-tissue hyperjihisia, 
which is greatest at the points of depit;fl«iou on the kid- 
ney's surface. At these points the cirrhotic renal tissue 
and new capsular tissue are confluent, aud, therefore, 
united. The areas of cirrhosis are irregularly disposed 
in the cortical substance nnd, usually united to a greater 
or less extent, encircle more iiormid territories. In the 
centre of the cirrhotic tissne renal structures cannot be 
seen. Fibrous tissne only composes it. Toward the 
periphery of these areas their mode of extension can he 
studied. The glomernii are seen to be greatly con- 
tracted or in process of contraction. They may be not 
more than one-eighth of their normal dimensions. 
Their capsules are nsiially enormously tliickened by 
concentric layers of fibrous tissue. The capillaries may 
have atrophied and disiippeared, or may lie represented 
by a small homogeneous, granular, or hyaline mass. 
No glomernlar epithelium can be seen. Occasionally, u 
greatly dilated and cystic glomcrLilus may l>e observed. 
The tubules are »een to he contracted, the epitlieliiim 
lining them to be atrophying, or sometimes wholly dis- 
integrated. In the latter ease tlie tubule is ontliued 
only by its basement membrane. The tnhnles then bf- 
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come obliterated. As tbey contract aiirt disiipijear the 
tiasue between them increases iu ainoiint. It is fibrous 
iiiid abuiuiaiit. Here and tbere n fen- round cells and 
einbryouie connective tissue cells can be seen. The 
tubules that are least aflTected are often uiiuaiially tor- 
tuous. They look nearly normal in places, and else- 
where exhibit t!ie clianges wbich are seen in chronic 
parenchymatous nejjbritis. Sncb clianges develop very 
gradually. The atrophy of the tubules is partly due to 
disturbance of nutrition, caused bj' the interstitial 
cbnngea, and partly by the destruction of glomeruli. 
When tubulea become obstructed in jwirt of their course 
only, they may expand and form cyata. Many arteri- 
oles, especially in the cirrhotic areas, are made useless 
by endarteritis oblitei-ane. Usually, the entire arterial 
wall is thickened, but its intima is especially so, and the 
calibre of tbe arteriole is, Eberefore, almost or quite 
obliterated. In otber cases, the tunica adventitia and 
muscular coat are thickened by tbe formation in them 
of masses of a waxy appearance. These changes also 
produce more or less vascular stenosis. Hiemorrhages 
into the kidney are not common. It ia still a question 
whether tbe interstitial hyperplasia or tbe tubular atro- 
phy is the primary lesion ; wh'etber the interstitial 
obanges cause the tubules to contract and disappear, or 
whether, because of the disappearance of tbe latter, tlie 
former undergoes a compensatory hypertrophy. 

Endarteritis obliterans and arterial sclerosis also 
often occur in other organs. The left ventricle of the 
heart ia bypertrophied and generally dilated. Some- 
times both ventricles are. Occasionally, points of fatty 
degeneration, or indurative degeneration, can be seen in 
the henrt-mnacle. In some cases, the endocardium is 
thickened in spots, or there may be evidence of end^r- 
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teritis. There may also be thickening or evidence of 
inflammation of the pericardium, pleura, or peritoneum. 
The dura mater and arachnoid may also be thickened. 
Cerebral haemorrhages are common complications of 
the disease. Pulmonar}' consumptioA occurs less fre- 
quently, but often. Gastric and intestinal catarrh are 
usual concomitants of the renal trouble. 

Si/wiptom«.— Clinically, three stages of the disease 
are recognizable ; the first may be described as the state 
in which there is higrh arterial tension without recosrniza- 
ble cardiac liypertrophy ; the second, one in whicii there 
is cardiac hypertrophy; and third, one in which there is 
cardiac failure. Death may occur, in either of these 
states, from intercurrent disease, uraemia, or cerebral 
haemorrhage. Life is often prolonged for many years 
after the disease is established. The malady may last 
for twenty or more years, and commonly does for from 
five to ten. 

It is extremely important that this disease should be 
recognized early, as the danger to life is much greater 
after the heart has hypertrophied ; and by careful treat- 
ment in its early stage the advance to the later ones can 
be delayed. Unfortunately, the first stage is not always 
readily recognizable. 

The onset of renal cirrhosis is always insidious. The 
early symptoms do not direct attention to the kidneys. 
In the first stage most of the symptoms are variable. 
They will exist in one case and not in another, or at dif- 
ferent times in the same case. One of the most constant 
of these variable symptoms is indigestion. It is usually 
very persistent when it exists. It is characterized by 
flatulence, and rarely by pain and nausea. Another of 
these early symptoms is headache. It ma}' affect any 
part of the head, but oftenest it is occipital and felt 
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chiefly or only in the morning. In many cases there is 
heinicraiiia. These tire undoubtedly often BymptomB 
of mihb uriemia. Vertigo la a common Byniptom. It iB 
iisiiully momentary, bnt is especitdly lialjle to recur. 
The character of the [jnlse is quite constant. It is fiiirly 
full and regnlar, but nniisnally tense. It Teels cord-like 
under tlie finger, and is not readily com press! hie. In 
the spbygmogram the dicrotic notch is elevated from 
tlie respiratory line, and tlie line descending from the 
apex of the wave to the dicrotic notch is noticeably | 
bowed upward. The urine is still more characteristic. 
TJmmlly, it is made once or twice during tlie night, and ' 
in quantities abnormally large. This may he the first 
symptom tliat attracts the pliyaician's attention to the 
condition of the kidneys. It does not alarm tbe patient, 
for frequent noctavnal micturition develops so slowly 
that he regards it as a habit, and not as a pathological 
condition. More urine is made in twenty-four liours 
than normal, but it is especially increaaed at night. It 
is usually limpid and clear, acid in reaction, and from 
1014 to 1020 in specific gravity. It may be faintly 
albuminous at all times, or only after a hearty meal c 
violent exercise, and not in the early morning. But fre- 
quently it is altogetlier absent. On standing a precipi- 
tate may form, which is usually composed of crystals of 
calcium oxalate and uric acid, with sometimes a few hya- 
line casts. The quantity of urea voided in twenty-four 
hours is often less than normal. 

With tbese symptoms we get the history of high 
living, or of some of the usual causes of the diseas^. 
If there is persistent high arterial tension and none of 
the other common causes of its existfuce, renal cirrhosis 
shonld be sought for. If high arterial tension co-exist, 
with the voiding of an unusually large amount of urine 
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of low specific gravity, which contains a diminished 
proportion of urea, the existence of beginning renal 
cirrhosis may be looked upon as probable. If filbumen 
is present in small amounts, constantly or occasionally, 
and if hyaline casts are found in the urine, the diagnosis 
may be made |)ositivel3'. 

In the second stage the symptoms of the first are 
aggravated or intensified. Headache and vertigo are 
more common than in the first. If there is indigestion, 
it is more severe. Not only is there flatulence, but often 
nausea and vomiting. The gastritis is usually persist- 
ent if it exist, but varies greatly in intensity from time 
to time. The pulse is even more tense than in the ear- 
lier stage. The heart causes a strong apex-beat which 
can be seen and felt, but is somewhat lower and farther 
to the left than is normal. The cardiac sounds are nor- 
mal. At the apex the first sound is strong. Over the 
aorta the second is accentuated. B}^ percussion the 
area of dullness is demonstrably increased to the left. 
Occasionally, haemorrhages from the nose, or into the 
retina, or within the brain, will occur. The urine is even 
more abundant, and more uniformly abundant, and 
made oftener at night than in the earlier stajre. It is 
more constantlj" limpid and clear. Its specific gravity 
is lower, — from 1004 to 1014. It is, with rare excep- 
tions, slightly albuminous. However, cases are observed 
in which albumen is never discoverable. Usuall3', it is, 
occasionally, if it is not constantly, present. It will be 
found most certainly in urine that is made in the even- 
ing, after a day's work, and after a meal. The daily 
elimination of urea is oftener less than* in the first sta^e. 
As in the latter, the urine may contain no sediment, or, 
if any, a very small one. A few casts can occasionally 
be found in it. They are hyaline or granular, and may 
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sometimes coDtain a few oil-droplets. Uric acid com- 
poaes A part of tbe scant sedimeDt. Cells are rarely 
found in it. 

Respiration is nsiially normal. It is rarely dyspnceic 
from asthma which is caused by urtemia, or from pul- 
monary oedema. The bronchi and lungs are especially 
liable to various inflammations. In tlje first stage there 
may be no oliservable loss of strength, but in this endni- 
ancG and, usually, strength are somewhat lessened. The 
skin is dry, rough, and parchment-like or gray, but not 
white or clearly anemic, as in acute nephritis. 

Nervous sj'mptoms, usually of uriemic origin, are 
common. The dangerous ones are convulsions and coma. 
The less dangerous ones are disturbances of liearing, 
such as roaring, singing, or temporary deafness and 
insomnia, mental depression, various shifting neuralgias, 
and numbness, Uriemia is especially frequent in this 
stage of the disease. The eyesight is often impaired. 
It may be extensively affected by ursemic amanroais, or 
what is called albuminuric retinitis. The first affection is 
usually temporary, although blindness may be complete. 
The blindness is generally sudden in onset. The pupils 
continue to react to light, and no changes are discoverable 
in the retina that are necessarily associated with the 
blindness. " Albuminuric retinitis " may be dne (1) to 
cedema of the retina; (3) to degeneration in patches, . 
which appear white, and are fatty or sclerotic; (3) to 
heemorrhages ; (4) to inflammation of the ocular end of 
the optic nerve; and (5) to atrophy of the retina and 
nerve, proLluced by some of these lesions. Often more 
than one of these lesions oo-esist. Tltey can only be 
diagnosed by an ophthalmoscopic examination. The 
subjective symptoms vary. Blindness may be gradually 
or suddenly developed as a result of them, or eyesight 
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may be imperfect. All objects may be blurred, or only 
near ones or distant ones. Objects may appear distoited. 
Bright or dark spots may come before the eyes. Many 
of the symptoms are mitigated by time, especially those 
that arise suddenly ; but they rarely disappear entirely. 
In the third stage the prominent symptoms are those 
of cardiac exhaustion and failure. The hypertrophied 
heart is dil$ited, and is usually degenerated. The pulse 
grows soft, small, and quick. It often becomes irregu- 
lar. The area of cardiac dullness is increased. The 
apex-beat is displaced to the left. It may be visible 
and somewhat forceful because of hypertrophy of the 
heart-muscle, although the latter is too weak to do its 
work. In other cases it can be' faintlj'^ seen or felt. The 
cardiac sounds are not so strong as in the earlier stage, 
and especially does the first sound at the apex grow 
short and valve-like. But more significant than these 
cardiac changes are the diminishing excretion of urine 
and the developing oedema. The urine maybe much re- 
duced even below the normal amount. The total daily 
excretion of urea remains diminished. The specific 
gravity may increase, but almost uniformly remains 
below the normal. Albumen is usually a little more 
abundant. Casts oftener contain fat or oil. (Edema 
begins first about the legs, but soon increases and may 
be considerable. Ascites is often present. The liver 
frequently is congested and some connective-tissue 
hyperplasia may develop and produce a subicteric stain- 
ing of the skin. Diarrhoea is a common complication, 
and one that often proves intractable. It may be due to 
enteritis, but is oftener due to oedema. The discharges 
are usually copious and are sometimes streaked or mixed 
with blood. In this stage patients are usuallj' too weak 
to be about the house, and, for safet}-, rest is essential. 
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Urtemia ia especially apt to develop. It iDaiufests itself 
aliiiosL constantly in a cliroiiic form, and often ends life 
by ileveloping acutely. Cnrdiac tlirombosis and con- 
sequent emboliBiD mny be tlie immedinte cause of death, 
bnt it is olleiier iirEeiuin or some oom|ilieatiiig infliiiDmn- 
tion. When cardiuc weakness develops, the disease 
completes its course nipiiily. 

It ia most important to prolong each stage of tlie 
iHsease, ns danger to life is greater and tlje course sLorter 
in each successive one. Therefore, as t!ie disease pro- 
gresses, life is hurried more ra|)idly to a close. 

Diagnosis. — Wlien album innr in exists, a diagnosis is 
not dilllcnli. The abundant diuresis, high arterial ten- 
sion, and cardiac lijpeitvopliy are cliuriicteristic of the 
early stages of the disease. In the last stage the 
symptoms of cardiac exhaustion and scanty urine, of 
low speciflc gravity, are equally distinctive. From aeo- 
ondarily contracted kidney true cirrhosis must be dis- 
tinguished by its history, and usually by its less abun- 
dant albumen and less abundant evidence of fatty change 
within the kidney. 

Treatment — Important indications for treatment are 
to avert uriemia and cerebral buemorrLagc, or other 
common complication. These indications exist in every 
stage of the disease. There are others that are peculiar 
to each stage. There is no specific which successfnlly 
counteracts the characteristic renal lesion (connective- 
tissue hyperplasia), although, to limit or cause resolu- 
tion of it, sncb drugs as the iodides of sodium or potas- 
sium, mercurials, and tlie double chloride of gold and 
sodium have been used. I have been disnpptiinted by 
not obtaining positive good effects from them. Un- 
doubtedly, the first two may prove useful in the rftre 
eases of syphilitic origin. I believe the iodides are 
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useful in renal cirrliosU chiefly by lessening arterial 
tension and by promoting diuresis, but are of little or 
no use to prevent the eirrhoeis. The chloride of gold 
and sodium may be tried, for it is thought to be decid- 
edly efficacious by Bartholow, Tyson, and Purdie. Quick 
results must not be expected of drugs used to meet this 
indication. 

The first step toward successful treatment is to re- 
move the cause of the disease. High living and the 
use of alcoholics should be forbidden. Exposure to 
cold, dampness, and sudden thermometric changes may 
aggravate the renal trouble. They must, therefore, 
be avoided by change of climate and by careful clothing. 
In the first and second stages of the malady life may be 
much prolonged by a permanent residence in equable 
and balmy climes. Southern California is nearly an 
ideal climate. Many islands, like the Bermudas and the 
Sandwich, have similarly equable and balm}- air. Florida 
and many places in the Southern States and on the 
Mediterranean coasts are also suitable winter climates 
for those who can make only temporary changes of loca- 
tion. The skin should be protected by wool, so that 
sudden thermometric changes will not be felt. Food 
should not be highly spiced, or rich, or contain large 
amounts of albumen. It must, however, be nutritious 
and varied. No treatment for this disease is so curative, 
or, at least, so protecting to life, as a suitable diet. By 
it the great danger to life — uroemia — may often be 
averted, and an increase of cirrhosis may be prevented 
or delayed by limiting the amount of material irritating 
to the kidneys which is admitted to the blood. 

Whenever the daily excretion of urea falls below a 
normal standard it must be increased by stimulating 
diuresis, and an accumulation of noxious waste matter 
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must be nverteil by dimiaisliiiig the motninDriilioBia of 
iiiti'ogenuiia luiitenal iu tbe system. Tliis liiitt miiy be hl*- 
coniplislied by regulnting tlie diet. IF iirieiuin thieiiteii, 
a noii-albiiDiiiious diet mtiHt tmnitornrily be U3e<t, but at 
otber times it iicefl unly be simple mid free frum an ex- 
cess of iiieiit extrflctivea, sucU aa exist in rich graviea, 
soups, niul game. A inodiuuiii of albuminous food may 
be used if it is simply cooked, and so loug as nitrogenous 
matter is elimiuuted ia iioi'mtil Jimouiits. Iilillt is nearly 
as useful its iu cUroiiie paieneLy nintous nephritis. To 
stimulate the kidneys nheu their secreting [lower is 
lesseneil, sut;li snlts as the eiti-ate or acetiile at [hiUis- 
sium or sodium, or carbonate of lithium should ire em- 
ployed. Digitalis nud strophnntUus may lie used, but 
in tile first and second stage very temporarily, fot it is 
not desirable to increase aiterinl tension when it can be 
avoided, as it in turn increases the heart 'h labor and may 
hasten exhaustion. Strophantlius, in thernpeutie doses, 
contracts the arterioles throughout tbe iKjdy leasi., and 
is to be preferred. It is, tberefore, evident that close 
watch must be kept of the quantity of nriue and of 
nitrogenous matter that is being voideil. Patients 
should measure the urine made by them iu twenty-four 
hours, at least twice each week. If it liill l>elow an 
avemge, whicli each patient must determine for himself, 
a physician's counsel should lie sought. However, so 
great coufidence cannot be placed in measurements 
of the daily quantity of urine voided as iu coincident 
tests of the amount of urea voided; for the nitrogen- 
ous elimination does not always fluctuate diiectly aa the 
qnantitj- of mine does. The formei' may diminish much 
more than the latter. Intelligent pntieuts can be easily 
taught to take the uriue's specilic gmvity, as well as to 
measure its amounts. The table on page 326, wliich I 
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Lave cumputed, will euable themto 
(lute r mine when tliey are excreting 
iioniiiil quantities of urinary solids. 

This bible ia cAlcnlitted in cubic 
centimetres, m\A the pints named 
are approximate equivalents, Imt , 
snllicieDtly near for clinical pur- 
poses; 

In tlie table tlie sjteciflc gravi- 
ties represent lor tlie different 
amounts of urine a normal nv^i-age 
of 35 grammes of urea, and a mini- 
mnm normal of 15. 

Tlie diet should be restricted, 
and tbe kidneys should lie stimu- 
lated as soon as the specific giiivity 
falls below the "minimum normal " 
for tbe amount of urine made ; and 
the patient should endeavor to 
keep- it at or above the " normal 
avei-ftge." It must be remembered 
that tbe amount of nitrogenous 
matter voided varies with the diet. 
For instance, according to Frank, 
on a pure animal diet, 51 to 92 
grammes of urea will be excreted 
daily; upon a mixed diet, 36 to 
38; upon a vegetable diet, 24 to 
28; and upon a non-nitrogenous 
diet, Ifi. The amount eliminated 
daily is greater in men than in 
wonien,andiudillferent individuals 
it varies niucli. Diftbi-ent observ- 
ers do not agree as to the normal 
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daily vai'iation, anil most oT tbem alltrm tbat about 34 I 
grammes daily is excreted liy meu, acd 25 bj' women ; I 
but 15 to 18 may be said to be the minimum normal. I 
Ami this is a dangerously small amoujit, if a imtieiit ia J 
on a rich meat diet, I 

Hot-air batbs, wbicb will produce sweating, can be I 
used witb nilvantage to relieve uremia. Noching else 1 
is mote [nomptly efficacious iii cUronic iirtemio. Laxa- 1 
tives nt'e beneficial by aiding to eliminate vicnrioiiBlj J 
urfemic poisons, and tbey belp to prevent bigU arteri&l I 
tension. Drastics may be required for tbis purpose, but 1 
their use cannot be long continued, becuuee tiiey are ex- I 
hansting. The stools should, however, be kept soft, for I 
if the rectum or intestines are distended with compact J 
ftecal matter the pnlse becomes more teuae and the I 
labor of the heart is increased. \ 

In the first stage of the disease all unnecesBary car- 
diac labor must be avoided, so that its hypertrophy will 
not be hastened. To maintain soft stools^ rootlerate 
doses of Hunyadi Janos water oi- Rochelle snlts are 
among the best remedies. Sometimes the persistent use 
of calomel, in small doses (J to J grain), will keep the 
bowels moving easily and promote better diuresis, if it 
ia lessened. 

In the second stage urcemia and common complicti- ' 
tions mnst be avoided, as in the earlier stage. Cerebral 
apoplexy and other bsemorrhages are most apt to occur 
in tbis period of the disease's course The natural ter- 
mination of this stage is cardiac weakness. Its post- 
ponement is the special indication for treatment. The 
sclerotic changes which often occur in the arteries of 
various organs are an important cause of hteraorrhage, 
but they cannot be much modified by medicine. Brittle 
arteries will not often break unless they are nnusnally 
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stretched by blood that is under abnormally high press- 
ure. The cardiac hypertrophy, the renal sclerosis and 
oou sequent vascular obstruction, and often the more 
generalized obstruction which thickening of the arterial 
walls causes, constantly keep the blood under an ab- 
normally high pressure. There are many other tem- 
porary and removable causes of high pressure, — such as 
undue physical or mental exertion, indigestion, and 
constipation. Excitement, anxiety, or mental strain 
of any kind must be avoided. It is not best to require 
patients to give up business or all mental occupation, 
for their stimulus is needed if they do not necessitate 
overexertion, and if the individuals are not too weak. 
Absolute phj'^sical rest is not necessary or desirable, but 
overexertion, which is exhausting, should not be per- 
mitted. Hurried and violent movements, such as run- 
ning, stair-climbing, rowing, or gymnasium exercises, 
must be avoided. Occupations should be sought tbftt 
do not require hurried movements, or heavy lifting or 
other violent exertion. Gentle exercise, sj^stematically 
taken, is essential to maintain good muscular strength. 
Indigestion, both in this and the first stage, must be 
promptly treated. It is due to slow digestion, which 
makes it possible for abnormal fermentation to take 
place in the undigested food. Digestion may be hast- 
ened by administering only such foods as are easily di- 
gested, and by avoiding an overloading of the stomach. 
Food should be taken if necessary four or five times 
daily instead of three, and in amounts so small that the 
stomach will not at one time contain more than it can 
quickly digest. Pepsin is useful in such cases. Slow 
peristalsis is oftener the cause of indigestion than dimin- 
ished gastric ferments, for a little of the latter can 
accomplish much. Peristalsis is best increased by 
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gentle geuernl exerciae, or by miisBage over the bowels, 
and by i'reqnent deep inhalations of fresh air, wbicli, 
by better oxygenating and purifying tlie blood, invigor- 
ates the function of every tisane, and aiso by tonic 
laxatives like cascara and aloes. Abnormal fermenta- 
tion can be beat preventeil by avoiding suob foods as 
are most readily attacked nnd decomposed into noxious 
8ul>Btnnces, — for example, fats and starehy foods, wliicli 
are not semi-hquid, granular, or easily made so, — nnd Iry 
administering anti-ferments, such as carbolic acid, resor- 
cin, Tniiriatic acid, etc. These drugs must be used with 
cnntion and in small doses, as most of them are elimi- 
nated by the kidneys and are irritating to them. A 
dietetic treatment is to be preferred to ii medicinal one, 
in sncU cases. Constipation must lie prevented, as in 
the early stage of the disease; or, if it is associated 
with atonic indigestion, by cascai-a, or aloes in combi- 
nntion with bine pill or calomel. Dmstics may some- 
times be needed to relieve iitfemia. An occasional 
gentle pnrge with salts is usefnl to lower arterial ten- 
sion when it increases. Arterial tension must 1>e as 
closely watched in this stage as must signs of renal 
incom[>eten('e. If arterial tension is perceptibly increas- 
ing, as can be most easily demouatmted by the sphyg- 
mogmph, it shonld be lessened. This cannot always 
be permanently accomplished. A temporary lowering 
of the pressure can be effected with promptness and 
certninty by the nitrites. A rapid lowering of pressure 
is usually not so desirable as a prolonged one; there- 
fore, the nitrite of sodium or potassium is the best to 
uae. It can be given in doses of from 1 to 3 deci- 
grammeB (2 to S grains) three or four times daily. It 
Bhoiild not be given oftener than is necessary in order 
to Rooomplish the desired reduction in pressure. Its 
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persistent use is often coiumcmled, but I ilo not believe 
tliiit it is safe to employ it for many days or weeks. It 
lowers tlie arterial pressure liy lessening tlie irritability 
of tlie vascular musolea and intrinsic nerves. In full 
doses it slnuiltaneoitsly qniekeiis tlie heart's action. It 
lessens the oxygen carrying power of the blood, and 
diminishes the quantity of urine. The last two modes 
of action make it contra-indicated for continuous use if 
there are symptoms of chronic nriemla. It may be 
temporarily employed to relieve nviemia, for it lessens 
the excitability of reflex centres. From its action npon 
the heart and the blood-vessels it is evident that it 
lessens tiie heart's strength, and, by diminishing the 
oxygen currying power of the blood, wonld, if continu- 
ously employed, hasten fatty degeneration both of the 
heart and the kidueys. While it is an extremely valu- 
able remedy in renal cirrhosis, it must not be used as a 
part of routine treatment, but judiciously. Because of 
the analogous action of the iodides they can be usefully 
employed in this disease. They do not produce so pro- 
nounced an arterial dilatation, but it is more prolonged, 
They must be given in full doses (0.5 to L5 grammes — 
8 to 20 grains) if possible, and may be used with safety 
for a long time. 

The urine must be watched aa closely in this stage 
as In the earlier. The same remedies may be employed 
to stimulate the kidneys to functional activity. Digi- 
talis and other v a so-con s trie tors are contra-indicated. 
If some allied drng is demanded for a short time, 
stropliaiithus is the best. Hot-air baths temporarily 
inoi-ease blood-pressure, but if nrsemia is imminent they 
ranat be used, .ind even repeated often. They alionld. 
however, be used in this stage of the disease only when 
it is necessary, and only so long as it is neceesnry. An 
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nbinuiance of pure, clean air, and fVequent deeji inhslft> 
tione of it, are certainly iiselul to prevent uneniia aud 
f:ttt_v degeneration by maintnitiing good metaboliBiu. 
liilialatiou of oxygen may be tried, for it is believed by 
many to be of value. It has always disap[X)lDted me in 

In tlie third stage. wLen cardiac weakness exists, a 
different class of agents lunst be used. The cUief indi- 
cation for treatment is to maintain tlie heart's atrengtb. 
There is greater danger of iirKmin than in tlie earlier 
stages. It must be averted by the same regimen and 
treatment. Arterial pressure is loir, aud digitalis, gou> 
vallai-ift, or strophanthus may be used with impunitj', 
and oflen are abaolnlely essential. By them the heart 
vnii he, at least temporarily, streugLLened. Usually, 
ilt^generation as well as musciilav exhaustion canses the 
heart's feeble action. Iron, strj'chnia, qiiiiiia, aud other 
bitters are beat calculated to stimulate and maintain 
healtiifnl tissue-cliange. and, therefore, to avert danger- 
ous degeneration. They must be used persistently, and 
usually combined with digitalis. An abundance of fresh 
air, deep iuspirations of it, and very gentle active or 
passive exercise are also needful. The chances of suc- 
cessfully removing the cardiac weakness are not good, 
. for when it develops the blood is impoverished, the 
muscular and nervous systems lack vigor and tone, and 
often the stomach digests food imperfectly. These con- 
ditions make it almost impossible to do more than to 
teuipoi-arily strengthen the heart. The diet must usu- 
ally be poor, both because digestion is not good and in 
order to avert urmnua. It should, however, he ns 
strengthening aud as liberal as is possible under the cir- 
cumstances. (Edema is a syraptom in this stage that 
requires treatment. Sometimes aspiration of the pleural 
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or peiicaidial sacs, or iiiciaioDs at tlie (inkles, are neces- 
sary. Ueiially, reliance is placed upon diuretics, dia- 
pliorelica, and ciLtliiirticB. 

Ill renal cirrhusis opititeB are generally contra-imli- 
cnted, since tliey lessen the iii'ine aud especially tlie 
elimination of uitiogeiioue wnate. 'I'lieir use, lliei-erore, 
increases the danger of urceinia. It is es|>e('ia)ly neces- 
sary to beai' tliis iu mind in trcatiug inflammatory com- 
plications of the disease. IF opiates are employed tlie 
urine must be examined dailj', and they must be discon- 
tinued if they materially interfere with the reual fniie- 
tions. The persistent and very intnictable diarrhiea 
which sometimtiS occurs in this disease must be treated 
chiefly by astringents, such as tannic acid, lead acetate, 
or niti-ate of silver. (Edema or inflammation of the 
lungs must be treated as under otlier circumstances. 

Prvgnoxis. — It is scarcely necessary to recapitulate 
the pirognosis of this disease. If the malady is recog- 
nized in the first stage, and if urEemia or iiitrn-crai 
lieemorrUages are escajwd, the chance of living from fivi 
to ten years is good. It may be possible to prolong life 
even more than this. If uriemia threaten often, the 
chances are not good for a long life. The second sUige^ 
commonly lasts from one to five years, tbougli it may 
be more prolonged. The third stage iiu-ely exteiida 
over a j-ear. To treat the disease successfully the pa — 
tient must be instructed as to its chronicity, its dangers , 
how their approach is to be recognized, and regardin 
the necessity for continuous guidance by a physician, 



CHAPTER SXXIT. 
Sdppukative Nephkitib. 

SuPPUBATiVE NEPHKiTis IS more [ii'operif a. surgical 
than a medical disease ; but, as a diagnosis is generally 
demnuded of the pbysician first, it i» Biipropriate to ' 
describe it briefly here. 

Causes. — Pyogenic matter may gain access to the 
kidneys through the blood or the urinary channels. 
When by the former, pysemia or pnnileiit endoenrdilui 
is ofteuest the primary disease. Rarely, it complicates | 
oilier diseases that are accompanied b}' 8uppuratioD| I 
such as dysentery. 

Suppurative diseases of the urinary channels, such 
as urethritis, prostatic suppuration, cystitis, and pyeli- 
tis, nre oftener its cause. Miicli less frequently renal 
suppuration originates by extension of iiiflummation 
from tlie perirenal tissue, or results from penetrating 
wounds. 

Anatomy. — The kidney may be enormously distended i 
and its tissue almost wholly destroyed and replaced by ' 
pus- This is rare, except as the result of suppurative i 
pyelitis. Usually, tlie aiibstnuce of tlie kidney 
studded with minute abscesses and the organ is vei 
little enlarged. It may retain its normal color, or t 
mottled. Abscesses are frequently visible through the 
capsule as yellow spots. Over them the capsule is usu- 
ally adherent to the cortex. On a cut surface the ab- 
scesses, if they are of pyiemic origin, are generally 
most abuudiiut in the cortex ; if tliey originate from 
diseases of the urinary clinnnels the pyramids 
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apt to be extensively involved as the cortex. The ab- 
scesses are often miliary and very numerous. When 
small they appear as minute y^low spots, usually sur- 
rounded by a zone of hyi>er8emia. Often, when the sup- 
puration arises by extension from the lower urinary 
channels, the kidney seems striated by lines of pus ex- 
tending through the pyramids and into the cortex. In 
these cases the inflammation originates in the renal 
tubules. When the pyogenic matter reaches the kid- 
ney by the arteries, it usually lodges in a small vessel 
or glomerule. At first a collection of leucoc3'tes and 
pus-cells marks the site of the abscess. As they accu- 
mulate they compress and destroy the neighboring tis- 
sue. They may grow large, or coalesce and make cav- 
ities the size of a cherry or greater. Both kidneys are 
frequently affected simultaneous!}-. 

Absc^sses in the kidne}', usually, sooner or later, 
communicate with the uriniferons tubules, and throngh 
them empty pus into the urine. If the ureters are ob- 
structed, as they may be in some cases of p3'elitis, pus 
will not be voided from the body. The pelvis of the 
kidney will then be converted into a distended sac of 
pus, which will enlarge by the destrnetion of the renal 
substance. In this way very lari^^e abscesses ma}' be 
formed. Instead of finding an exit through the urinary 
channels, the pus very rarel}^ breaks into the peritoneal 
cavity, or, after adhesive peritonitis has bound the 
kidney and intestines together, into the intestines, or 
externally through the abdominal wall, or by burrowing 
into tiie pleura or lung. 

Symptoms, — Abscess of the kidney ma}^ exist with- 
out producing characteristic symptoms. This is most 
apt to occur in septicseniia. The symptoms, which are of 
diagnostic value, arie pyuria, usually renal pain, hectic 
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fever, and aonietiinea reiia! tumor. When there is 
pyuria, it is necessary to distinguish tliat which is due 
to . renal suppuration from suppuration of the loner 
iirinarj' passages. When pus is formed in tlie kidney, 
the urine coutniiis a Inrger proportion of itlliumen than 
when pus is formed elsewhere in the urinary tract. R&> 
nal tube-caats are often found in the urine, and rarely 
bits of renal tissue may be discovered in it. The sudden 
sppearauce of large amounts of pu3 in the ni'ine usually 
eignifles tlie bursting of an abacess into the urinary 
tract at some point in its course. 

Pain in the kidneys may be wanting or may be very 
slight. It is caused chiefly by stretchlug the capsule, -. 
It is, therefore, commonlj' inconsiderable, except when 
the whole kidney is involved, and is greatly distended 
witli pu9. When pain exists, it ia acliing or at least 
constant and dull. It is usually felt quite as much in 
front and in tbe aide as in tlie back. Sometimes the 
passage of clots, siireds of reunl tissue, or calculi, when 
they are loosenpd from the kidney, causes renal colic. 

The kidney can be felt as a tumor only wlien it is very 
much distended. It can then be fe)t by deep pressure 
upon the sides of the abdomen. The sliape of the kidney 
can usually be outlined by the palpating Imnd. When 
enoruioualy distended it may almost fill one side of the 
abdomen ; wJien considerably distended, fluctuation may 
be felt. Usually, the organ is too deeply located to 
make it possible to elicit this sign. When the kidney is 
sufficiently distended to be felt, it is usually evenly so. 
Rarely, the surface is made uneven by projecting ab- 
scesses of considerable size. The symptoms of hectic . 
fever are present unless the pus is perfectly drained, 
Bpontaneousfy or artificially. 

Prognosis. — The prognosis of suppurating nephritis 
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is unfayorable. Recovery is possible if the abscess or 
abscesses can be perfectly drained. This is rarely, if 
ever, accomplished spontaneously. When, as is usual, 
there are many small abscesses, and especially if they 
are in both kidneys, drainage by a surgical operation is 
impossible. Under such circumstances death is almost 
inevitable. The nature of the primary disease, when 
there is one, must be considered when the chances of 
recovery are computed. 

Treatment, — Treatment must be supporting and 
symptomatic. The essential of successful treatment is 
the removal of the pus and the prevention of its re- 
formation. This may necessitate aspiration, nephrot- 
omy, or nephrectomy. Food should be as generous in 
amount and variety as the stomach will tolerate and 
utilize. Renal irritants should be excluded from the 
dietary, beverages, or medicines of those who suffer from 
suppuration of the kidneys. Anodynes may be needed 
to relieve pain. Tonics and haematics will be useful if 
fever is absent and convalescence is beginning. Indi- 
gestion may also have to be relieved by appropriate 
treatment. 
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CHAPTER 5XXV. 
Amyloid Kidney. 

Nature and Causes. — This is one of tho renal lesions 
often denomlntited BrigUt's disease. It is dim to the 
roi-inntion of a chemical siibstaiicG wliich, united witU 
the renal tissue, forms u new chemiciil \nx\y that destroys 
tlie function and structure of tKttt tissue and replaces 
it with liomogcucoua albuminoid mutter. 

Amyloid kidney is commonly secoudiiry to chronic 
siippurution, l)Ut it hiis been known to develop in the 
third week alter the onset of ncute Buiipurntioii. The 
pus may be formed in auy part of the body. Often 
amyloid kidney accompanies chronic suppuration of the 
lungs or juiiitB. It msiy follow syphilis ami tnlicrcu- 
losis, even when these diseases do not cause suppum- 
tion. Rarely, it has been observed in association with 
chronic intermittent fever. Oftener it accompanies 
chronic nephritis, cancer, lencoeytheemia, and other 
cachectic conditions. Very rarely, it occurs without 
discoverable cause. Amyloid infiltnitions are observed 
ofteuer in men than in women, and ofteuest between the 
ages of 12 and 50. 

Anatomy. — When amyloid changes are not extensive, 
the kidney does not change in size or appearance. If 
they are sufficiently extensive to produce appearances 
that are uliaracteristic, the kidney is large, pale, firmer, 
and heavier than normal. The surface is smooth, and 
16 l" ^^i-V^i 
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the capsule is easily removable. The cut surface of the 
kidney presents the same physical characters. Upon it 
many glomeruli are visible as gray, opaque dots, and 
here and there streaking tlie medulla and cortex similar 
gray lines are observable. If a solution of iodine is 
poured over the surface, the gray matter becomes reddish 
brown and is strongly contrasted with the rest of the 
tissue^ which is yellowish. The kidney may be mottled 
with yellow or may be diffusely yelU>wish. TL« color is 
the result of fattv degeneration. If a section is ex- 
amined niicroscopically, the capillar}^ tufts in the affected 
glomerule will be found to be partly or wholly homo- 
geneous and semi-translucent. The vessels are swollen 
and impermeable to the blood. Elsewhere in the me- 
dulla the arteries and capillaries are seen to be similarly 
affected. If amyloid deposits are very numerous they 
will occur extensivel}' in the vessels and may be in the 
basement membrane of the tubules. The glomerular 
capillaries and afferent vessels are first involved. Fatty 
degeneration of the renal epithelium is associated with 
amyloid infiltration, but the fatty degenerative and 
am3ioid changes bear no constant ratio to one another. 
Often the fatty cells are cast off and disintegrate. They 
partly fill some tubules, or granular matter resulting 
from them does. Hyaline casts and, less frequently, 
amyloid casts are observable in the tubules. Some- 
times the connective tissue is slightly infiltrated with 
round-cells. The evidences of fatty degeneration ai>d 
inflammation may be more noticeable, both clinicall}- and 
anatomically, than those of am3'loid infiltration. In 
such cases the amyloid disease ma^' escape notice unless 
it is sought for closely. Other organs, especially the 
spleen and liver, are apt to be similarly affected. 

Symptoms. — As amyloid kidney is usually a sec- 
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ondary disense, its B3-mptoni8 are associated witli those 
uftlie primary trouble. Aiifemiu, eumciatioii,fiiii1 weiik- 
ness ni'e usually due both to Uie venal ami tlie priuinry 
(tisense. Anasarca is almost invariably present, bnt 
exists to ti variable degree. It is sometiiiies great ami 
sometimes slij>;lit. It luay develoii early or late, and is 
not uo n't! late () in degree with the extent of amyloidosis. 
Ill the same case tlie urine often varies greatly in amoinit. 
It may be nmcli increased, luit is, perhaps, oltt'iieriiornnil 
or a little ilirainished. Toward the end of life it is 
n^nally greatly diminished. It is pecniiarly clear and 
diups very little sediment n'lien it stands. It is acid. 
Its specific gravity varies from 1005 to 1015. In the sedi- 
ment, hyaline and, rarely, amyloid casts are observable. 
Sometimes grnnnhir casts, a few oil-droplets, and ^iiuin-- 
lar or fatty epithelial cells are seen. The nrine contains 
a large amount of albumen, althongh in the mrest eases 
the latter is absent. Urea is iisnally dimlnistied in 
amount, but less' so than in nephritis. Altlioiigb the 
vessels of the kidneys and other organs are much ob- 
structed, the heart is rarely enlarged. The spleen and 
liver are commonly much enlarged. Tlie latter can 
often lie felt, beneath the ribs, to be nnnsually firm and 
smooth. 

Ursemia is rare in simple amyloid kidney. As ex- 
tensive fatty degeneration, or true chronic nephritis, is 
frequently associated with amyloid kidney, the obni'- 
ftcteristic symptoms of the latter may be inodiBed and 
oliscnred by the accompanying diseases. 

Respiiatioa and bodily temjierature are not clinnged 
by the renal disease. The appetite and the power to 
digest vary greatly. Usually, they are diminished, and 
consequently there is evidence of slow digestion Often 
tliere is diarrhcea, which is persistent and not easily 
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ccintroSled. It muy be due to intestinfti catarrh, ulcer- 
ation, or amyloid cliange in the ai'teries of that organ, 
or to all these lesions combined. 

Death may be due to intercurrent inflammations uC 
serous sacs or Itmgs, but oftenest to marasmus. Tbe 
duration of the disease is variable. Its average is one 
or two years. It is fatal almost with uniTormity. Re- ■ 
covery ia supposed rarely to bave occurred. 

Diagnosis. — A diagnosis is frequently difticult or 
impossible. If there ia a good cause for amyloid dis- 
ease, and if there is an enlarged spleen and liver, abund- 
ant albuminuria, a normal or nearly normal quantity of 
clear urine of low specific giiivity, its existence is prob- 
able. It can be distinguished from acute nephritis by 
the small amount of urine nbich accompanies the latter, 
its high specific gravity, and its cloudy and reddish 
color. Blood is very rarely present in the urine from 
amyloid kidneys. From chronic parenchymatous nepbri- ' 
tie, amyloid kidney can be distinguisli'ed by the smaller 
amount of urine, by its greater turbidity, and by its 
higher specific gi-avity in the former. From reniil cir- 
rhosis it is distinguishable by the larger flow from the 
former of limpid urine of low specific gravity, contain- 
ing only traces or small amounts of albumen. 

Treatment. — Treatment must be propliylactic, Bymi>- 
tomatic, and supporting. Abscesses must be drained ; 
syphilis or intermittent fever must be cured in order to 
prevent the extension of the amyloid deposits. Other 
primary diseases must be removed if possible. (£dema9 
may require removal ; indigestion and diarrhoea may 
need treatment. If the functions of the stomach and 
of the bowels are much disturlied, it is impossible to 
properly nourish a patient. When these organs act 
'v/eli the nourishment sliould be abundant and higlily 
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nutritious. The elimination by the kidnej^s of nitrog- 
enous matter is usually so perfect that meat and eggs 
can be eaten without danger. Food should be so pre- 
pared and so given that digestion will not be overtaxed 
or impaired. There is no medicinal treatment especially 
adapted to amyloidosis. 
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CHAPTER XXXVI. 

Nephrolithiasis. 

Causes and Symptoms. — Wlieii calculi form in the 
kidney or in its pelvis the condition is called nepbro- 
Htliiasis. Calculi vary in size from fine, sand>like particles 
to equal a ben's egg. Wben small tbey are usually very 
numerous. Their number generally varies inversely to 
their size. The}'' are commonly rounded and smooth, but 
may be acicnlar, faceted, or noduled. Tbey are usually 
composed of uric acid and urates. They may be formed 
of oxalate or carbonate of lime, or of pliospbates, or very 
rarely of cystin, xanthin, or indigo. Calculi differ in 
hardness and color according to their composition. 
Uratic stones are usually brownish or roddish brown. 
Calcareous calculi are often very hard. Renal stones 
are frequently of mixed composition. The small ones 
usually exhibit a crystalline fracture. The larger ones 
are more granular. They may be laminated. The various 
layers may have the same or a different composition. 
Calculi are supposed to form around a nucleus, which 
may be a crystal or a few epithelial cells, or a clot of 
mucus, or bacteria. Calculi often form in the kidney's 
pelvis. Renal sand may be deposited in the tubules or 
even in the intertubular connective tissue. Upon the 
cut surface of a kidney it may produce reddish striae 
through the medulla and cortex. It will cause a knife 
to grate as it cuts the organ. Larger calculi may also 
(342) 
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be deposited in the renal substance, but o(leD«r they are 
found iu the pelvis or, partly imijedik'd in the kidu^, 
protrude iuto the pelvis. I 

The state of the blood, or the condition of metsbol* \ 
ism in the kidney or genemlly, wliicli cniisea tlieir 1 
formation, is not understood. It baa been observed tliat ] 
they form oflenest in childbooti iind old age. They have I 
been seen in infants who died a few days after btitli. j 
They occur oftener in men than women. Sedentary j 
liabits and high living seem to predispose to tUem. 1 
Occnsionally, there seems to \>e an inherited pi-edispo- 1 
sitiou to their forniatiou. There are geographical aivas 
where nephrolithiasis is a common disease, and others 
where it is extremely Are. The use of water thtit is 
strongly onlcnreoiis predisposes to the formation of lime ' 
calculi. They sometimes form in old age, when lime is 
re-absorl)ed from bonea, and in osteomaiacia. Pyelitis, 
and especially if urinary decomposition occur with it, 
is often accompanied by the formation of calculi. Goat 
and the iiric-acid diathesis are frequently complicated ; 
by nephrolithiasis. i 

Calculi may esist in the kidney or its pelvis for a 
long time without causing an appreciable disturbance. 
Nor does the gravity of the symptoms which they may 
produce bear any relation to their number or size. 
They frequently cause pyelitis (see iinge 350), renal 
heemorrhage, inflammation, nml colic. When a calculus 
obstructs permanently a ureter, it may cause hydro- 
nephrosis. 

Calculous pyelitis is usually diffu-se, but may be cir- 
cumscrilwd. TJlceii* mny be ciiused by it, and lead to 
perforation and perirenal inflammation, or to commu- 
nication with the aUlominal cavity, or the intestines. 
Eiematuria is a common symptom. It varies much in 



344 Disorders of the Renal Pelvis. 

8ev.erity, but usually is repeated if it happen at all. It 
often occurs when a patient stands or walks .far, and 
ceases when he is quiet, or occurs only after. severe or 
protracted labor. The blood is usuallj'^ intimately 
mixed with the urine. Clots may be passed. Cylin- 
drical ones are casts of the ureters. 

Frequently attacks of nausea and even vomiting are 
the result of reflex irritation by renal calculi. Quite as 
often frequent urination and vesical tenesmus are pro- 
duced by them. Inflammation of the kidney is caused 
by calculi. They are common causes of suppurative, 
less frequently of chronic, nephritis. If they produce 
chronic renal inflammation, it is especially apt to be of 
the interstitial form. 

Renal colic and the passage of calculi are the most 
characteristic symptoms produced by stones in the 
kidney. The colic often Jias an abrupt onset. Intense 
pain develops at once. Less frequently the pain grad-r 
ually intensifies. If very intense, the symptoms of col- 
lapse may develop rapidly. The patient will then be 
extremely prostrate, almost speechless, his pulse quick, 
small, and soft, and his skin usually cold and clammy. 
When the pain is intense it cannot always be located, 
but is described as a severe abdominal cramp. Oftener 
it begins over one of the ureters and then becomes dif- 
fused over the abdomen. The colic is usually accom- 
panied by pains that extend into the groin and testicle, 
or into the thigh on the side affected. In milder cases, 
a steady, teasing pain will be felt in the region of one 
kidne}^, or in the loin, which gradually shifts to the re- 
gion of the ureter, and is felt to move downwaixi toward 
the bladder. The pains are parox} smal, or, if constant, 
become intense, paroxysmally. The pain, is undoubtedly 
due to a spasm of the ureter, and is a true colic. A suf- 
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ferer from it cannot rest, but walks the floor, or toasea 
constantly upon a betJ. Very nervous persons hsivf! been 
thrown into convulsions by it. Nausea, and frequently 
vomiting, accompauies these nttaeks. In mstny eases, ' 
the vesical tenesmus is conaitlerfible. Tlie pain may 
cease suddenly when the atone drops into the bladder. 
The cause of these symptoms is demonstrated if stones 
are afterward passed from the bladder, or discoverable 
in it. If the calculi are sand-like there may be little 
piiin, or the attacks miiy be mUd. Vesical tenesmus is 
a common symptom oven in the mildest cases. 

Eenal colic must be differentiated from other ab- 
dominal colics by the location of the pain, the extension 
of it to the groin, testicle, or tiiigh, and usually bj' 
simultaneoua vesical tenesmus. It is confirmed by dis- 
covering the calculus. It is distinguished from hepatic 
colic by the greater tendency in the latter for the patn 
to radiate upward toward tbe heait or shoulder, and 
by its location just to the right of the epigastrinm, and 
by subsequent jaundice, or by the discovery of bile- 
stones in the stools. 

The symptoms of hydronephrosis ai-e, first, those of 
renal tumor. If the liidney is mucli distended, it can 
be felt through the abdominal walls and outlined by a 
palpating hand. An area of resonance usually Bei>a- 
rates it from the liver. Dullness and tumors of the latter 
move with deep respiration, tut renal tumors donot. 
An enlarged kidney can be distinguished from an 
enlarged spleen, because the latter usually enlarges 
upward and outward, aud may cause a lateral promi- 
nence of the lower ribs ; but tlie former enlarges down- 
ward and forward, and causes a prominence of the' 
anterior abdominal wall. When tlie kidney is enlarged' 
the spleen can, by percussion, b& outlineil in its normal 
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place and demoiiBtrated to be iiidependeut of the r 
tumor. It can be distiitguisbed from gastric tumor b 
the movnbility of the Intter when the stomach is more 
' or less distended, and from f«ecal tumors by their 
removal (as is iiaiially possiblej by free purgation. 
From ovarian tumors it must be distingiiisLed by the 
history of their development upward out of the i>elvis. 
The lutter are usually iu direot uoiitact with the nbtlom- 
innl wall, and produce an area of complete duUuees. 
Reual tumors, exce[)t when very large, are separated by 
loops of iutesiine from the abdominal wall, and cause 
only relative dullness. Tbe tumor produced by hydro- 
nephrosis is usually not very great, although, in excep- 
tional cases, it may till nearly half of the abdomen. It 
is often somewhat uneven. The prominent parts cor- 
i-eapond to the dilated calices. When siicli a small 
tumor is discovered, hydronephrosis must be differeu- 
tiated from solid renal tumors by demonstrating fluctua- 
tion of it, and from other fluid tumors, anch as abscess 
and echinoooccus. In ecliinococeus hydatids must be 
sought in the urine. In abscess the symptoms of hectic 
fever must be expected. The discomforts which ab- 
dominal tumoi's produce are usually present, especially 
if the renal tumor is targe. They are: abdominal dis- 
tension, weight and digging, dyspntea from pressure 
upon the diaphragm, or constipation from pressure 
uport the intestines. Gastric symptoms, such as nausea 
and vomiting, may arise reflesly. Rarely, a distended 
renal capsule has been known to rupture and permit 
the retained fluid to escape into the peritoneum, which 
uniformly causes acute peritonitis. Wlien hydrouephro- 
BiB is slight, it may not I>e discoverable, or may be 
easily overlooked, unless there is a history of sudden 
obstruction of a ureter. The anatomical changes con- 
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fiist in n (listen si on of Llie reiml pelvis, a cotni>i'csBiiig uf 
tlie pyvaniids, distension of tlie calices, a slow atropliy 
of tUe renal substance, wbich is replaceii ov, in extreme 
cases, represented \>y a §mall amount of eonnective 
tissue. It must be remembered tliat liydroneplirosis 
may be caused in otber ways tban by litbiasis, Tlie 
ureters may be eongenitally narrow, or compressed by 
tumors, or twisted; or tliere may be obstrnction to 
urination at tlie neck of tlie bladder or in the uretlirii. 
In tbe latter cases botli kidneys are liable to distension. 
If a hydronephrosis can be diagnosed, it must be treated 
surgically. Its cause may be removed, or the entire kid- 
ney may be taken away. Aspiration for diagnostic pur- 
poses is not Rafe, for peritonitie lias resulted from it. 

Litbiasis rarely produces a renal tumor by tbe accu- 
mulation of stones in the kidney's pelvis, or by tbe 
formation of a very large one that will distend it. 
When tbna impacted, stones produce a bard, nodular 
tumor of moderate size. Its location and sometimes 
obstruction of a ureter, or the bistory of former renal 
colic, or tbe passage of sand or gravel, make probable 
the difficult diagnosis of such litbiasis. 

Treatment. — Tbe indications for treatment in nephro- 
lithiasis are the removal of stones and the prevention 
of their reformation. It has not been demonstrated 
that stones of any size can be dissolved by medicines 
which are administered by the month. They can only 
be removed by an operation, and this is only justifiable 
when tbe stones ara provocative of other renal lesions, 
sucli as dangerous renal hemorrhage, or pyelitis, or 
hydronephrosis. When, as oftenest happeus, stones 
are passed and tbe second indication for treatment la 
the essential one, we may hope for a reasonable degree 
of success from proper hygiene and medicinal treatment. 
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^^V If tUe calculi are composed oT uric acid or acid 
^^ nrates, a mixed diet eLould be prescribed tliat sball 
contain s, moderate or miniinnm amount of nitrogenous 
matter, and exercise and frequent deep inspirations of 
fresli air should be assured to make metabolism active 
and complete. Alcobolics slionld be intei-dicted, as 
tlieir steady use prevents perfect tiasne-change and 
promotes the accumulation of waste in the system. 
Pure water should be taken freely, that the tissues may 
l)e well washed and all soluble matter removed. Tbfl 
water should be as free from mineral matters as pos~ 
sible, tliat its dissolving power may be as great as 
possible; or it should cOnLaiu litliium. Lithium and 
potassium salts- can be given in copious draiiglits of 
water, as thfey energize oxidation, and, therefore, make 
more perfect tissn&<;hnn*e. Therefore, urea will be 
formed in larger, and uric acid in smaller, amountB. 
Lithium also unites with uric acid and forms a very 
soluble compound. In these ways, an overproduction 
of uric acid Will be prevented, and wliat is formed easily 
removed with tlife urine. Vicliy, lithia-waters, or such 
salts as the acetate or citrate of potassium or carbonate 
or benzoate of lithium, are commonly prescribed. The 
benzoates are especially useful, for they convert uric 
acid into soluble hippurates. The benzoate of lithium 
or sodium can be given in doses of from 0.5 to 1.0 
gramme (10 to 15 grains). 

The oxftLitea which may form calculi are chiefly 
prodnefetl from sucli vegetables as rhnlwirb, sorrel, toma- 
toes, tea, spinach, cabbage, and celery. Their use must, 
therefore, be forbidden. Alkaline diuretics* are now 
useless. The vegetable' ones, sucii as stigni.ita niaidis 
and nva ursa, are often apparently effloaoions. They 
can be given as fluid extracts, in doses of from 1 to 4 
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cubic centimetres (^ to 1 drachm). Water should bu 
taken freely. 

Fhosphatic precipitates in the kidney can be pre- 
vented by maintaiiuijg the uriue acid. A meat diet 
will accomplish this in many persons, or acids can be 
given by the stomach. Dilute iiitt'o-mui'ititic is ofteuest 
used in doses of 5 to 10 minims, or dilute lactic in 
doses of from 2 to 4 cubic centimetres (^ to 1 drachm). 

When ciiluuli cause cotio, the pain must be lessened 
by opiatt^s, or by aiiiBSthctics, such as chloroform or 
ether. It must he i-ememliered tliiiC, as in other ciises 
of severe pain whicii may suddeiiiy cease, the auodyuea 
and ausBsthetics, if given in very large doses, may pro- 
duce fatal or dangerous poisoning; for, so long as pain 
is intense the large doaes may not subdue it, althougli 
tUey prove toxic vrhen it ceases. The discomfort which 
accompanies a mild colic or the passage of sand can 
often l>e mitigated by sinapisms aiwl by heat applied 
externally. If calculi ai-e slow in passing throi^h the 
ureters, massage can be practiced over ttiem, and atropia 
and strycliuia can he given, as tliey are supposeil to 
stimulate more vigorous contractions in muscular 
structures, such as the ureters. 

Renal hemorrliage is best checked by rest, by cold 
applications over the kidneys, by ergot, gallic acid, and 
acetate of lead. 
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CHAPTER XXXVII. 

Pyelitis. 

Cause. — Pyelitis is an inflammation of the pelvis 
of the kidney. It may be catarrhal, or purulent, or 
hsemorrhagie. It is commonly a secondary disease. 
Occasional cases are met with for which no cause can 
be assigned. Some of them follow exposure to cold. 
Infectious diseases, such as typhoid, sniall-pox, and 
pyaemia, are often associated with mild catarrhal pye- 
litis, whose existence is only demonstrated upon the 
post-mortem table, for the symptoms of the primary 
disease mask those of pyelitis. It may be provoked by 
such drugs as cantharides, copaiba, and tur|>entine. 
Obstructions in the urinary tract often produce the 
lesion. For example, compression of the ureters by a 
pregnant uterus or other abdominal tumor may cause it. 
In such cases, there is also more or less of h3'dronephro- 
sis. Oftenest pyelitis arises by extension of inflamma- 
tion from other parts of the urinary tract, or by irrita- 
tion from foreign bodies within the pelvis. More or 
less pyelitis is commonl}' associated with the various 
forms of nephritis. Cystitis very often. causes pyelitis, 
jind urethritis may do so. The foreign bodies which 
cause it are usually calculi. Clots and parasites may 
also produce it. 

Anatomy. — The pelvis of the kidney may be acutely 
or chronically inflamed. When acutely, it may be red- 
dened difl*usely or onlv in patches. The mucous mem- 
branes and siilnnncosa become swollen, and mucus, 
desquamated epithelium, and some round-cells adhere to 
(350) 
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tlie BiiiTace or mis with the fluid contents of the iielvia. 
If the ill flam iimtioii is chronic, the lining of the pelvis is 
often brownish or grayish ill color. The contents may 
be the same catarrhal products as in ntnte pyelitis. 
Hffiniorrhftge raiiy ocenr in either acute or chronic 
pyelitis, and, when it does, often eniisea exCravasatiun 
lieneatli the epithelinm and subseqnent pig mentation of 
the mucosa and snbiniicosa. Purulent inflainmation is 
not uncommon. It nsually is the result of extension 
of inflammation from the bladder. In pnrulent pyelitis 
tlie kidneys are nsuully sooner or later involved, (See 
page 333.) The whole kidney may be destroyed or 
tranarurmed into a large abscess. TJsuallj', the iielvis is 
distended when it sn|)|nirates. Instead ofdilfii^e snppn- 
ration, ulcers maj' form and may penetrate the capsule 
and cause perinephritis or peritonitis. 

Symptojnu. — A cbaracteristiu course cannot be de- 
scribed for pyelitis, because it is usually secondary to 
other diseases. Acute cases are often unrecognized. 
Recovery may occur in some. 

Frequently, pain is complained of in the region of 
the kidneys. It is a feeling of tension or aching Often 
it is associated with pain in the testicle or perineum, or 
with frequent urimition and straining. The passage of 
calculi or clots may cause renal colic. The urine is 
usually acid and of normal si>ecific gravity. It con- 
tains an escess of mucus and generally some pus; it 
may contain much of it. Under tlie microscope, if there 
18 pyelitis, besides pus-cells, triangular and tailed epithe- 
lial cells can commonly be seen. The latter are often 
regarded as quite pathognomonic of pyelitis, but similar 
cells have occa'iionally been found in the urine as the 
resalt of c'\stitiH. Blood in abundance is rarely ol)- 
eerred, except when pyelitis results from cnlculi. It' 
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ibe. kidiiey is also involved, casts of renal tubules can 
usu&lly be found iu tlie urine. If fever exist, it is 
commonlj- caused by the primary disease, but it mar 
be due to suppurative pyelitis. Emaciatioa aud other 
Byuiptoms are produced cliiefly by tlie otber diseases 
wliicL pyelitis accomt>anies, but may also be due to suji- 
puralire pj'elitis. Headache, delirium, aad couin niav 
be due to ammouaemia from the kbsorptiou of smmouia 
from decomposed uriue in the bladder or renal pelvis. 

Viagnosit. — It is evident that a diagnosis is often 
impossible. If the existence of calculi or of some other 
reual aflecttoii can be dcmoustrsteil that may cause 
pyelitis, aud If, at the s»me time, in acid urine tailed 
epithelial cells cau be found, a |>ositive diagnosis can lie 
made. It is especially difficult to distinguish pyelitis 
when tliere is cystitis. 

Trealmenl. — Treatment must be prophylsctic and 
symptomatic. For example, if cystitis is cured, or if 
calculi are removetl.the pyelitis may be recovered from. 
Pain must be relieved by opiates. Counter-irritants, 
cups, or leeches over the kiduej's will orten relieve the 
aching. It is especially desirable, when there is slight 
cntarrtial pyelitis, to prevent urinary fermentation 
within the kidney, or to lessen it. if it exist. For this 
pariMse, such antiseptics as resorcin. acidum siilicyli- 
cum, and salol are the most useful. They should he 
gi»-en by liie mouth, in as full doses as are well borne. 
Of these, salol is the best tolerated and, perhaps, the 
most useful. After it is decomposed by the alkaline 
juices in the duodenum into salicylic and carbolic acids, 
the latter are eliminated by the kidneys. To limit the 
formation of pus, oil of sandal-wood, copaiba, and 
similar prei>a rat ions are otten recommended. Tliey 
should be used with care, for pyelitis may be produced 
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or aggravated by them. When judiciously employed, 
they often lessen the amount of pus formed. If sup- 
puration is extensive, surgical treatment may be neces- 
sary. The suppurating pelvis may be drained, washed, 
alad dressed as an abscess, or the entire kidney may 
have to be removed. The last procedure is indicated 
when the renal capsule is much distended with pus and 
the renal tissue is mostly destroyed. 

In pyelitis food should be simple, nutritious, and 
free from renal irritants. Therefore, alcoholics and food 
that is strongly spiced should be forbidden. Milk and 
milk foods are especially appropriate. 

Prognosis. — Mild cases usually recover in one or a 
few weeks. Suppurative pyelitis that has not involved 
the kidney extensively may be recovered from. If very 
chronic, or if suppuration is acute and spreading, the 
chances of recovery are not great. 
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Engravines. Handsomely bound In Dark-Bloe Clolh. 340 pages. 
12mo. Xb, S in llu Wprtcions' and Studails' Stady-Jteferenct Stnia. 
ost-pald, *i.ao> net! 

«. » (r. as. 
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Medical Bulletin Visiting List, or Physicians' Call Record. 

Arranged upon an Original and Convenient Monthly 
and Weekly Plan /or the Daily Recording of Pro- 
fessional Visits. 



Tills 1b, beyond queBtlon, the beet and meet ci 
labor- eavlDg phjalciaDs' packet record-book ever publiaheil. Physl- 
cisns of many years' standing and witb large practices pronounce 
this the best Hat they have ever seen. It U hftodsomely bound to flno 
atrong leather, nlth flap, Inclndln^ a pocket for loose memoranda^ etc^i 
aod 1b furnished with a Dixon lead-pencfl uf e:ecelient qnallty aod 
flnisli. It is compact and conrenlent for carrying In the pocket. Size, 
4x6;^ Inches. In three styles, fiend for DasaiplHx Oiratlar. 

Net pries, post-paid) Mo. I, Keg:nlBP Slie, for TO patients, 
dstlreach monili for one Tear, Itnlti^il Sta tea Bnd. Canada, 
Sl.aS i France, T fr. 75. No. a. Lane Slie, for lOS 
patleDt4 dully each loDtith for one rear, vnjted States and 
Canada, HI-SO: Fraoce, B fi-. 39. No. 3, In which "The 
Blanks for UeFOrdlng Visits In " are In ill (fl) removable 
secUons, United Stales and Canada, «1.7B ; France, ID 
fr. SO. 

Sfxdal EdUim/or Great Britain only, 43. Sd. 

MICHENER— Hand-Book of Eplampaia; or, Notes and 
Cases of Puerperal Convulsions. 

", StoBBS, M.D, ; R. B. Ewiko, 
EBINS, M.D, 16mo. Cloth. 
Price, 60 cents, net; Great Britain, 4s. Sd.; Franob, < fr. BO. 

MONTGOMERY— Practical Gynieoology. 

By E. E. MoNTQOMBBT, A.M., M.D., Professor of Clinical Gyo*- 
coloey In the JcfforBOii Medical College, Pljlladelphia; Obatctrician to 
the Philadelphia Hospital; GynsBcologlst to the St. Joseph Hospital ; 
Fellow and ei-Presldent of the American Association of ObBtetrlclana 
and OynfficologlBle, et£., etc. In one bandsome Royal Octavo volume. 
Tlioroughly and bcautlfti!lj Illustrated. In Prbfaratiok. 

NISSEN~A Manual of Instruction for Giving Swedish 
Movement and Massage Treatment. 

By Frof. Habtvio Ni3sen, liiCt Director of the Swedish Heaith 
Institute, Washington, D. C. ; late Instructor III Physical Culture and 
GymnastlcB at tbe Johns Hopkins University, Baltimore, Md. ; In- 
structor of Swedish and Oetman QymnastlcB at Harvard University's 
Summer School, 1S91, etc., etc. Illustrated with 29 OrlKlual Woixl- 
EncraviDgs. In one ISmo volume of 128 pages. NeaUy bouud In 
Clotb. 



NISSEN— A B C of the Swedish System of Educational 
Gymnastios. A Practical Hand-Book for School- 
Teachers and the Some. 
By IlABTVle Nisses. The author has avoided the oae of dlfflcnlt 
BcleDtiac Urnia, and made it as popular sud plain as posalble. Th<^ 
TalleBt lastructloiiB and commaDds are glveti for each exercise, aod 
SeBaU]/.iefen ErteUoU Enfp-aiiHgt illustrate them and add greatly Ifl 
Uie prattlisl value of the book. 8mall 13mQ, about 125 pages. 
Extra Fleiible Cloth. May be conveniently carried In the pocket. 
Fiiocii Id ITnited fitatea and Canada, post-paid, 3S oents. net ; 



PACKARD— A Practice of Surgery. 

By John H. Paceard, A.M., M.D., Surgeon to the PennBylvanla 
Hospital and to St. Joseph's Hoepilol, Philadelphia: Member of the 
AmerleaD Burglcal Aasociatioa and of the Americaa Medical Associa- 
tion ; formerly Actlne Assistant Surgeon U. S. Army (1881-85), etc., 
etc. In one larite Royal Octavo volume, tlaiidiiomely Illustrated. 
Im Prepabation. 

Physicians' AU- Requisite Time- and Labor- S&vbig 
Account-Book. Bi^ng a Ledger and Acoounl-Booi: 

for Physicians^ Use, Meeting all the Requirevienis 
of the Law and Courts. 

Deslgued l>y 'William A. Seibert, M.D., of EastoD, Pa. Tbere 
Is no eiafigeratlon In stating that this Ateoutit-Book and Ledger re- 
duces the labor of keeping your actounta mom than one-half, »od at 
the same time secures the grealfat degree of accuracy. 

To all physicians desiring a. qnlcit, accurate, aud comprebeusive 

method of keeping their accounts, we can eafely si 

SDltable as this one has ever been devised. 



say that no book as 



Prloes, Shipping Bipnn 
900AccDiint»per Ye 



8 T>reps]di Nd. 



Raised 



l-l, Uoi 






?Si 



Tor 



I A circular showing the plan of the book will be 
kddress on application. 
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Britain, eSa.; 
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Physicians' Interpreter: In Four Languages (Snglish, 
French, German, and Italian). 
Speclallj arranged for diagnosis hy M. von V, The object of this 
little work Is to meet a need often keenly felt by the bnsy physician, 
namely, the need of some quick and reliable method of comm * ■ 





Aitptliglblj with patients of tliose untlonsJlttPB aail languages uu- 
fomillar to the praEtltiODGr. The plan of the book Is a eyHtematlu 
BirangenieDt of queGtlODS upon the varlouB branches of Practical 
Uedlcine, and each queEtlon Is so worded that the ODly iLnawer reqolred 
of the patient Is merely Tbs or No. The questions are all numbered, 
tod a complete Index renders them always avaiUbie for qulcb refer, 
ence. The book ie written by one who is well-vcrscd In English, 
French, German, and Italian, belDg an excellent teacher In those isn- 
ruogea, and vrtio has also liod cunsiderable hospital experience. Bound 
la fall itussla Leather, for carrying in the pocket. Size, 5 x 3| inches. 
toe pages. 

Ptitie, Id United States and Canada, post-paid. VLOO. net; 



;PRICE AND EAGLETON— Three Charts of th« Nervo- 
Vascular System. Part I. — The Nerves. Part II. 

— The Arteries. Fart III.— The Veinn. 

A New edition, Revised and Perfected. Arranged by W. Hknbt 
PmCE, M.D,, and 8. Potts EiGLETOu, M.D. Endorsed by loading 
Anatomists. "The Nervo- Vascular Bysfem of Charts" far excels 
every other system In their completeness, coropsctness, and accarary. 
Clearly and beautifally printed upon extra-durable paper. Each chart 
- Tea 19 r 24 Inches. 



PURDY — Diabetes: its Cause, Symptoms, and Treat- 
ment. 

By Chas. W. Purdt, M.D. (Queen's UntTeretty), Honorary 
Eellow of the Royal College of PhyBiclatis and Surgeons of KliigatOD ; 
Member of the College of Physlclana and Burgpone of Ontario : Author 
of" Brighfs Disease and Allied Affections of the Kidneys;" Meinher 
of the Associiition of American Pbyslcians ; Member of tbe American 
Medical Association ; Member of the Chicago Academy of Sciences, 
etc., etc. With Olltilcal Illustmtiong. In one neat ISmo volume. 
Handsomely bound In Dark-Blue Cloth. M. S In the Fhj/iiciimi' and 
StHdmti' Ready- SefcTfiKB Series. 

Frlee, rnUed States and Onnada, Sl.ao, net| Great Britain, 
es. 0d. ; France. T Cr. 10 1 post-paid. 

PURDY— A Systematic Treatise on Diseases of the 
Urinary and Renal System. 

By Chas. W. Puhdt, M.D. (Queen's University), Author of 
" Brl^ht'a DiBcaaCB and Allied AITettionB of tlio Kidneys ;'' " Diabetes : 
its Causes, Symptoms, and Treatment," etc. lu four handy 12ma 
Tolumee. Bound In Extra Cloth, handsomely illustrated with colored 



7%c J*. A. Davit Co.. 



■eljAia, Pa. 



plktes and other engravlDg!. Voliune I. — The Urioe ; Mormal aiid 
AbDormsl, Cheoilcally and CUnicallj coiuMered. Volome n.^DiE- 
easGB of tfae Urinary Passages. Vt^umei 111 and IV. — IMaeasea of 
the KldnejB. 

Volume 1 will be ready early In 1893. Kemalnlng volames will 
foiloir at fnt^rrals of a few monlbB each. 



REMONDINO — History of Circumcision. From the 
Earliest Timea to the Present. Moral and Phys- 
ical Seasons for its Performance ; wilh a History 
of Eunuchism, Hermaphrodiam, etc., and of the 
Different Operations Practiced upon the Prepuce. 

By P. C. Rehondino, M.D. (JeBerson), Member of the AmerlcaD 
Medical AseoclatioD : of the AmerieaD Pablic Health Association ; 
Tlce-President of Callfomiit State Medical Boelety aiid of Southern 
CaliTomla Medical Society, etc. ISmo, 346 pages. Extra Cloth. 
IlluBtrated with two flue full-page wood-engravings, sbowlug the two 
principal modes af ClreuDiclsion in ancient times. So. 11 in the 
FhytiHatu' and Stadenii' Rtady-Rfferma Sena. 



oat-paid, Sl.SS, nat; 



A PapiiUr EMitloi 



'?A^rr 



REMONDINO— The Mediterranean Shores of America. 

Southern California: its Climatic, Physical, and 
Meteorological Conditions. 
By P. C. RsitONstNO, M.D., (JeBerson), eta. Complete (n one 
liandsomely printed Octavo volume of nearly ITS pages, with 45 ap- 
propriate Illustrations and 2 flnelj executed maps of the region, show- 
ing altltades, ocean currents, eta- Bound In Extra Cloth. 

il Canada. poBt-pald. •1.36, net; 



Ches 



Kritain, 6<i. 



iROH^ — Text-Book of Hygiene. A Comprehensive 
Treatise on the Principles and Practice of Pre' 
ventive Medicine from, an American Sland-poirU. 



By Geobub H. Robb, M.D,, Professor of ObstatHc* and Hygiene 
the College of Pbyeiclans and Surgeons, Baltimore ; Member of 
) American Pablic Health Association, eta. Sbcoud Edition, 
lOrougUy rerlsed aod largely rewrtttan, with miioy Illustrations sod 
alnabte tables. Royal Oi-tavo, over 400 pages. Extra Cloth. 
Price, rnited States, post-paid, KS.SO. net; Canada (datr paid}, 
— TO, neti Great Britain, 14s. i France, l«fr. "■" 
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ROHE— A Praotioal Manual of Diseases of the Skin. 

By Gbobob H. Robe, M.D., aealeted bf J. Williaub Lord, 
A.B., M.D., Letturer oa Deromtologf and Bandaglug In the College 
of Fb;Eiclaiis and Surgeons ; Aasi^tant Physician to the Skin Oe- 
pATtment In the DIspeuHar; of Johns QopklciB HoBpital. 12mo, over 
300 pages, bound Id Extra Dark-Blue Cloth. Jfo. IS in ike Fhy- 
ileiani' and Stniienlt' Beady-Beference Seriea. 



. . J. character of this work makea it specially dcslraWe 
for the use of atudenta and general practitioners. The : 
handred (100) reliable and carefully prepared Forntulte at 
the volume add not a, little to Its practical value. 



SAJOUS — Hay Fever and its Suooessful Ti^atment by 
Supei^cial Oi^anic Alteration of the Nasal Mucous 
Membrane. 

By CHAHLK8 E. Suors, M.D., fonnerlj Lectnrer on Rhlnology 
and Laryngology In Jefferson Medical College ; Vice-President of the 
Amerlean Laryngolo^cai Association ; Officer of the Academy of 
France and of Fublk Instruction of Venezuela ; Corresponding Mem- 
ber of the Royal SocIetyofBelglnm, of the Medical Society of Warsaw 
(Poland), and of Uie Society of Hygiene of France: Member of the 
American Philosophical Society, etc., etc. With 13 Engravings on 
Wood. 13mo. Bonnd In Cloth. Beveled edges. 



SANNE—DiphHieria, Croup: Ti^cheotomy and Intuba- 
tion, 

From the French of A. Sanne. Translated and enlarged by 
Ebnhi Z. Gill, M.U., LL.D. Diphtheria havlog become ancb a 
prevalent, wide-spread, and fatal disease, no general practitioner can 
afford to be without this work. It will aid in preveutive measures, 
stimulate promptness In the application of and efficiency In treatment, 
an<l moderate the extravaeinnt vle^vs which have beeu cnterlalDcd 
regarding certain speolllcs Id the disease diphtheria. 

A full Index accompanies the enlai^d Tolurae, oIho a list of 
authors, making, altogether, a very handsome Ii.lustriied Boyol 
Octavo volume of over 6S0 pagea. 
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Price, mited States, post-paid, Cloth, S4.0(l ; Loatber. SS.OO. 
a (duty p&ld), Clotb, a4.40; I.eHther, VS.SO, net. 
Britain, Clolli, SUs. Bil.) Leatbor, UHs. Fnuoe, 



r 
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SENN— PrinoipleB of Surgery. 

By N. Sevn, M.D., Ph.D., Profeisor of PrtnulpJeB of aureeiy u 
Surtiral Patliologj In Riub Medical Colle^, Chip.8g:o, III. ; FrofeM 



HsIt-HnMla. a 

Hhe«p or Uali-noHua, dun. vrancei tjiOLo, vi [r- s 
Hliacp or II»ir-Buiil«, 33 IT. lO. 

8ENN — TuberoulosiB of the Bones and Joints. 

Bj- N. Senn, M.D., Ph.D., author of a texUmok on the ".. 
clpU'ior Surgery," etc., etc. Id one handsome Royal OctaTo volar 
OviT StlO pugcB. lUuBtratod with upwnrda of ooe hundred (100 
ougrarlngs, many of them colored. 



Prio«, Id llnt._ . 

Haif-RaHla. KI.Oi 



, Clot 



•4.O0, net; Sheep or 
I (duH paid], Olatli, 



SHOEMAKER— Heredity, Health, and Personal Beauty. 

Including the Selection of the Best Cosmetics /or 
the Skin, Hair, Nails, and All Pai-ts Relating to the 
Body. 

Dy JnnH V. Sboehaker, A.M., M.D,, Profcesor of Materia 
Medliia, Pharmacology. TherapeuticB, and Clinical Medicine, and 
Clinical ProfesBor of DlseaBea of the Skin in the Medlco-ChlrnrEical 
College of Philadelphia; Physician to the Medico-Chlrurglcal Hos- 
pital , etc etc. 57m i» Ji«r (fuhouk to plact on Ihe waUing-room tablt 
ef tstry pkytlclan, and a ttorl: lltai aUl proM leefld in Hit haHdi of your 

It is largely Buggcstlce, and gives wine and timely advice as to 
when a pbynlclan should be consulted. Royal Octsro, 435 [nges, 
Extra Cloth, Beveled Edges, wltJi Bide and back gilt stamps, and Half- 
Morocco out Top. 

Price, In Untted State*, poBt-pnid. Ololb. SS.SO, neti Half. 
IHOKMSO. •3.00, net. CanulB (dnty pald|, Ootb, •S.IS; 
HBlf-MomccD. SILOO, net. Great Britain, Clotb, 14b. i 



SHOEMAKER— Materia Medica and Therapeutics. With 

Especial lieference to the. Clinical Application of 
Drugs. 
Being the second and last volume of a treatise on Materia Medlckj j 
Pharmacology, and Therapeullca, and an Independent v"' 



It volume upoi^^^H 
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By John V. Shobmaker, A.M., M.D., ProfesBor of Materia 
Uedica, Pbni'mucolugy, Iberapeutics, and CUalcol Medicine, and 
Ciinieal Profesaor of DlBcaeeH of tbe Skin in tie Medico-Cliirarsical 
College of PliUadBlpliia ; Fbyslcian to the Medico- Chlrargieal Hos- 
pital, etc., etc. 

This volume ia wlioll; taken up with the consideratloii of drugs, 
each rcuied]' being studied from tliree points of view, viz. : tbe Prep- 
arations, or Materia Medica; the Phjsloiogy and Toxicology, or Pbar- 
maeology; nnii, lastly, ita Therapy. It ie thoroucbly abreaatof tbe 
progress of Ttaerapeutic Seleuce, and Is resOlyaD iDdliipeuBBbie book to 
every student aud practitioner of [nediciue. Boyal Octavo, about OTS 
pa^s. Thoroughly and carefully indeied. 

Prl«e, In United States, post-paid, Clotb, «3.S0 ; Sheep, a4.50, 
net. Cuiads (duty paldl, Ctotb, 84.00; Sbeep, SS.OO, 
net. Great Britain, ClotH, 10s. i Sbeep, aSs. Franoe, 
Cloth, aa tr. 40 ) Bheep, aS fr. 60. 

The Grst volume of this work is devoted to Pbarmacy, Qeneral 
Fbannaeolngy, and Therapeutics, and remedial aceuts not properly 
classed with drugs. Royal Octavo, 353 pages. Price of volume I, 
post-paid, in United States, Cloth, |3.S0, net; Sheep, $3.35, net. 
Canada, duty paid, Cloth, 83.75, net ; Sheep, $3.00, net. Great Britain, 
aoth, lis.. Sheep, 18a. France, Cloth, 16 fr, 20 ; Sheep, 30 fi". 30. 
^it voliimea are lold teparatety. 



SHOEMAKER— Ointments and Oleates, Especially in 
Diseases of the Skin. 

By JonN V. Shoeuaeeb, A.M., M.D. Sbconii Editton, revised 
and eiilargi'd. 398 pa^es. 113mo. Neatly bound In Dnrk-Blue Cloth. 
iTo. e in tin Ffiyiiciant' and StudenCs' Ready- Seftrenre Seriet. 



Tbe author concisely concludes his preface as folltnn: "The 
reader may tlius obtain n coospcctua of tbe whole subject of inunction 
as It exists to-day In the civilized world. In all cases the mode of 
preparation la given, and the therapeutical application deacribed 
rerialim, lu so far as may be done without needless repetition." 

SIMITH— The Physiology of the Domestic Animals. A 

Text-Boiik for Veterinary and Medical Students 

and Practitioners. 

By RouEBT MeideSuith, A.M.,M.D., Professor of Comparative 

Physiology iii University of Pennsylvania ; Fellow of the College of 

Physicians and Aeademv of the Natural Sciences, Philadelphia ; of the 

American PliysiologicBl Society ; of tbe American Society of Natural- 



tits ; Aseocifi Etrang^r de Ib 8oo14(^ FrBncalge d'Hygifece, et«. Roy«l 
OctsTo, oTpr 050 pnges. Profusely itliiatni,t(!il with more than *00 flne 



Wood-Engraylngs, Bome of them Colored. 



1 (daty (wldl, Clotb, 
BTltain, VIolh, 28b; t 



Sheep, 38*. Fntufw, Cloth, 



This new and Important work fe the must thoroughly complete In 
the English language on the subject. Without being overburdened 
With details, it forms a tomplelfi teitt-book of physiology, adapted to 
the use of students and practitlnners of both Teterinaiy and human 
medicine. It has already been tidopted be the Text-Book on Pbysl- 
ol(wy in tbe Veterinary Colleges of the UullM States, Great Britain, 
and Canada. 

SOZINSKEY— Medical Symbolism. Historical Studies 

in the Arts of Healing and Hygiene. 

By Thomas S. Sozinskbt, M.D., Ph.D., Author of "The 
Culture of Beauty," "The Care and Culture of Children," etc. 
13ino. Nearly ZOO pages. Neatly teund in Dark-Blue Cloth. Appro- 
priately Illustrated with upward of thirty (30) new Wood-EngraTlngs. 
yb. 9 in tilt Fhytieiitni' and Students' Beady-Sefererae Seriet. 

Price, In Cnlted States and Canada, post-paid, Bl.OO, net; 
Great Britain, ea.; Fi&noe, 6 b. BO. 

STEWART — Obstetric Synopsis. A Complete Gompend. 

By JoHS S. Stewart, M.D,, Demonstrator of ObstetHca and 
Chief Aesistont In the Gyii geological Clinic of the Medico-Chlrnrgical 
College of Philadelphia ; with an Introductory note by William 8, 
SxHWiBT, A.M., M.D., Profeesor of Obstetrics and Gynsscology in the 
Hedlco-Chlrurglcal College of Philadelphia. 43 H lustrations. SOa 

?ageB. 12nio. Handsomely bound In Dark-Blue Cloth, ik^o. I in tile 
'hyfkiam' and Stvdenls' Ready-B^eretae Seriet. 

Price, In United States and Canada, post-p^d, Sl.OO, net; 
Great Britain, 6s. Fraaae. 6 tr. 20. 

ULTZMANN— The Neuroses of the Genito- Urinary Sys- 
tem in the Male. With Stei-ilil]/ and Impotence. 
By Dr. Ultzmann, Profeesor of GenIti>-nrlDar; Dlseasea in 
the University of Vienna. Translated, with the anthor'a pennlreion, 
by QiRDNEB W. Allbs, M.D., Burgeon In the Geolto-Urinary De- 

ertment, Boston Dispensary. IllustratGd. ISmo. Handsimiely bound 
DartBlne Cloth. !fo. 4 (n the Phynkiam' and &udmtf' Bead^ 
S^trmce Seiiti. 

Price, in United States and Canads, post-paid. Sl.OO, net; 

nreat Britain, 6s. ; Franoe, 6 tr. SO. 
Stmopbib of Contents.— First Part— I. Chemical Changes In 
the Urine In Cases of NeuroBSB. 11. Neurosts of the Urinary and 
the Senial Organs, ClaBBlfled as: (I) Sensory Nenroseii ; (3) Mot 
NeuroBCB ; (3) Secretory NcurOEoa, Second Part^-Sterillty and Im- 
potence. The treatment In all cases is described clearly and minutely. 




WITH ERSTINE— International Pocket Medical Formu- 
lary. Arranged TheTapeutically. 

BjC. Shmnbr WiTHBBsTIHB, A.M., M.D., ABaoclatE Edilorof the 
" Anuual of the Coiveraal Medical Scienceg ;" Visiting PhysiclHn of 
the Home for tlie Aged, Germantowo, PUladelpliia ; lata House Sur- 
geon to Charity HospitaJ, Sew Yorli. Including more tban 1800 for- 
mulBsfromseverai hundred well-known authorltiea. WithaoAppeniiii 
containing a Posological Table, the newer remedjea Included; Im- 
portant In compalibleB ; Tables on DeoUtlou and Pulse : Table of Drops 
in a riuidrachm and Doses of Laudanum graduated forage; Formulw 
sod Doses of Hypodermatic Medication, Including the newer remedies ; 
Uses of the Hypodermatic Syringe; Formulie und Doses forlnbalatious. 
Nasal DoDcbes, Gargles, and Eye-Washes ; FormuiEe forSupposll^ries; 
Use of the Tb^rmomcter in Disease; Poisons, Aotldot^B, and Treat- 
ment ; DirectioUB for Post-MorMm and Medlco-Legul EiamloaCions ; 
Treatment of Asphyida, Sun-8troiiB, etc. ; Anti-emeUe Remedies and 
Disinfectants; Obstetrical Table ; Directions for Ligation of Arteries ; 
Criuary AdbJjsIb ; Table of Eruptive Fevers ; Motor Poinle for Elec- 
trical Treatment, ete. This work, the best and most complete of Its 
kind, contains about 3T5 printed pa^es, besides extra black leaves for 
new form ulue. Elegantly printed, with red lines, edges, and borders, 
with llluatrationB. Bound lu leather, with Side-Flap. 



YOUNG— Synopsis of Human Anatomy. Being a Cotn- 
pJe.le Compend of Anatomy, including the Anatomy 
of the Viscera, and Numerous Tables, 

By J*ME3 K. TouNo, M.D., Instructor In Orthopedic Surgery 
and Assistant Ueiuoustrator of 8ari;ery, Culverstty of Pennsylvania ; 
Attending OrthoptBdic Surgeon, Out-Patlent Department, University 
Hospitsl, etc. IllQstrated with T8 Wood-Engravlnga. 330 pages. 
13mo. Cloth. M. Stalta Phyiiciam' and Sliidimti' Beady-JtefeTmre 



While the author has prepared this work especially for students, 
sufflcient descriptive matter has been added to render It extremely 
valuable to the busy prauUtloner, partieuiarty the sections on the 
Tlicera, Special Senses, and Surgical Anatomy. 

In addlUoD to a most carefully and accurately prepared text, 
wherever possible, the value of the work has been enhanced by tables 
to facilitate and minimise the labor of students in acquiring athorangb 
knowledge of this Impottant subject. The section on the l«eth has 
also been especially prepared to meet the requirements of students 
of dcDtlstry. 
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The following Publications sold only by Subscription, 

or Sent Direct on Receipt of Price, Shipping 

Expenses Prepaid. 

Annual of the Universal Medical Sciences. A Yearly 
lieport of the Frogress of the General Sanitanj 
Sciences Throughout the World. 
Edited by Cb&bl£i< E. Sajodb, M.D., formerly Lecturer od Laryn- 
golo^ and RhlDologj In Jefferson Hedlc&l Colte^, Phtladelphlft, etc., 
mnd Beventf AsBoclate Editors, aaaUted by over Two Hundred Corre- 
•poudlng Editors and CollaborabirB. In Five Royal Octavo Vol ames of 
about 5U) pages eacli, bound In Cloth and Hair-Ruaala, Hafntflcenlly 
lUnatrated wUb Cttrumo-Llthugrapha, Eugraviugs, Mapa, <niar(£, aud 
DtagramB. Being' Intended to enable any phjaiclan fo posaesa, at a 
moderate cost, a complele Contempornry Hbtory of Unlvcreal Medi- 
cine, edited by many nt America's ablest icacherB, and auperior Id 
every detail of print, paper, binding, etc, , a befitting continuation of 
audi great works as " Pepper's System of Medicine, " AshhurBl's In- 
temntional Encyclopsedla of Surgery," " Back 'b Reference Hand-Book 
of the Medical aclencea." 
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RANNEY — Lectures on Nervous Diseases. From the 
Stand-point of Cerebral and Spinal Localisation, 
and the Later Methods Employed in the Diagnosis 
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^^ By Ambbobb L. BiNNsr, A.M., M.D., Professor of the Anatomy 

^B and Physiology of the Nervous System in the New York Post-Graduale 

^B Medical Bcbonl and Hospital ; Professor of Nervous and Mental 
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^H Author of " The Applied Anatomy of the Nervous System," " Prac- 
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SAJOUS — Lectures on the Disesses of the Nose and 
Throat. Delivered at the Jefferson Medical College, 
Philadelphia. 

By CHA-RLEa E. SajoiTS, M.D., ibrmerlj' Loctnrer on Rhlnology 
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Stanton's Practical and Scientific Physiognomy; or How 
to Read Faoes. 
By Mart Oi,hbtsd Stantdh. Copiously ntnstriited. Two large 
BoyalOcMiyovoliiDieB. 

The author, Mas. Mart O. Stanton, has given over twenty yean 
to the preparation of this work. Her style Is easy, and by her happy 
method of Mluatratlon of every point, the book reada like a novel and 
memorizes luolf. To physicians Mie diognoetlc Infonnaliao conveyed 
ts Invaluable. To the general reader each page opens a new train of 
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PrlMi, In United Ststei, CIdUi, Bg.OO| Sheep, HIUM); Half- 
Rnaila. aia.OO. Canada (iliitr paid), Cloth, SIO.OO; 
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The Medical Bulletin. 

Edited by Joan V. Sqoeuaeeb, A.M., H.D. Brigbt, 
and Readable. Articles by Ibc best practical writer" ~ 
Every irUcle aa brief as Is cODBlstent with the prpservatii 
tlQc value. TberBpeutlc noles by (be leaders ol' tbe medical profe 
tbroughout tho norld. Tbese and many otber unique features * 
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Psychopathia Sexuaiis. With Especial Reference to 
Contrary Sexual Instinct. 

By Dr. R. von Kbapjt-Ebino-, Professor of Psychiatry and 
Neurology In the University of Vienna. Authorlted translation of 
tbe Seventh German Edition by Charles Gilbert Cbaddock, H.D., 
Aaalstant Modical Super! □ ten dent Northern Mleblgaii Aeyluni ; Eellow 
of the Chicago Academy of Medicine. 

Prof, von Kraflt-Ebing'a study of the paychopatbology of the 
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BO many ailditlonB and been made to cover aa completely every aspect 
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name of a treatise. It easily supersedes all previous attempts to treat 
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nation of many social and criminal enigmas to which no work in 
Englisb offers a solution. In one Royal Octavo volume, over 500 pages. 
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